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SIR, 

Mr  Work  conies  from  your  Pen  in 
a  much  better  State  than  it  originally  came 
from  mine .  A  thorough  ConviSfion  of  your 
‘Talents  and  Science  led  me  to  expeSl  it,  and 
I  am  not  difappointed  by  the  Ref u It.  This 
is  the  Language  of  my  Soul,  which  is  a 
Stranger  to  DiJJimulation  and  Flattery. 

Permit  me  then  to  offer  you  this  public 
Mark  of  my  Efeem,  wbilfi  my  Heart  jhall 
ever  continue  in  fecret ,  to  pay  you  the  fill 
.dearer  Tribute  of  Gratitude . 


I  am.  Sir, 

Ymr  very  obedient  Servant  and  Friend , 

EUSEBIUS  VALLE 


PREFACE. 


•THE  dlfcovery  of  M.  Galvdni  concerning 
animal  electricity,  has  opened  a  new  field 
of  enquiry  for  phyfiologifis  and  phyficians. 
At  a  very  early  period  I  entered  upon  it,  and 
communicated  to  the  public  every  fiep  I  took , 
•with  an  impatience  arifing  from  motives  too 
obvious  to  mention .*  But  on  taking  a  retro - 

fpeB 

*  My  firf  Experiments  were  publifhed  at  Pavia ,  in 
April  1792.  The  impatience  which  I  exprejjed  in  my 
letter  upon  this  fubjeB,  left  reafon  to  fufpeft  that  I  had 
precipitated  the  experiments ,  They  were  however  made 
with  all  necejfary  time,  and  with  the  ajftjlance  of  DoBor 
Mafini ,  a  very  aBive,  and  well-informed  young  man , 
Many  of  them  were  new,  at  leaf  fio  one  had  undertaken 
them  after  the  dlfcovery  of  M.  Galvanic  I  did  not  draw 
any  conclufions  from  the  refults  1  obtained ,  This  note  is 
intended  by  way  of  anfwer  to  what  M,  Volta  has  had  the 
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fpeffi  of  the  refults  of  my  different  Efl'ays, 
it  fruck  me,  that  If  they  had  been  properly 
arranged  and  commented  upon ,  they  would 
have,  been  of  much  greater  utility.  ’This  re- 
flection  induced  me  to  prepare  the  prefent 
Work ,  of  which  the  following  is  the  plan. 

I  flrfl  give  an  outline  of  the  hiflory  of 
Electricity  down  to  the  difcovery  alluded  to , 
on  which  I  dwell  a  little  both  to  explain  the 
circumflances  which  gave  rife  to  it,  and  the 
nature  of  the  difcovery  itfelf. 

complaifance  to  infert  allufive  to  mey  in  one  of  his  letters 
upon  Animal  Ele&ricity .  Thefe  letters  of  M.  Volta  contain 
fome  experiments  between  mufcle  and  mufcle  of  prepared 
frogs,  and  in  live  frogs  y  which  I  publijhed  as  my  own .  I 
cannot  do  lefs  in  juflice  to  myfelf  than  obfervey  that  I  made 
thefe  experiments  at  Turin y  in  the  month  of  May  17925 
in  the  prefence  of  many  fpeffatorsy  among  whom  IJhall  only 
mention  the  Count  de  St.  Martin y  the  Abbe  Eandiy  and 
Doctors  Giulio  and  Bonivay  Profeffors  of  the  Univerfity . 
By  this  I  do  not  mean  to  fay  that  M.  Volta  has  taken  his 
experiments  from  mey  but  to  prove  that  I  did  not  borrow 
them  from  him .  This  gentleman  publijhed  them  as  belonging 
to  himy  without  knowing  that  I  was  the  author  of  themy 
jufl  in  the  fame  way  as  he  publijhed  as  his  own  the  Dif¬ 
covery  of  the  Inflammable  Air  of  Stagnant  TSfater^  which 
had  been  before  made  by  Franklin • 

Then 
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Then  follow  my  Experiments,  many  of 
which  are  analogous  to  thofe  of  the  ProfeJJbr 
of  Bologna,  and  a  great  n  umber  entirely  ne  w* 
Many  of  thefe  experiments  are  not  in  the 
Journal  de  Bhyjique,  and  the  others,  which 
are  only  announced  in  this  Journal,  are  here 
treated  in  detail.  In  the  relation  of  thefe 
faCls,  I  have  often  had  occafon  to  enter 
into  phyfiological  and  pathological  reflections. 

After  that,  I  have  endeavoured  to  demon* 
frate  the  identity  of  the  nervous  fluid  with 
the  matter  of  eleClricity,  and  have  fupported 
this  doClrine  by  the  experiments  of  others  by 
my  own,  and  by  analogy . 

In  order  that  electricity  be  in  a  condition 
for  aClion,  it  mufl  exifl  in  two  contrary fates* 

This  circumflance  prefents  a  flrong  diffi¬ 
culty,  viz.*— How  is  it poflible  that  electricity 
can  be  condenfed  in  a  body,  all  the  parts  of 
which  have  the  property  of  conducting  this 
fluid  F  In  reply  to  this  I  obferved,  that  the 
animal  is  furnifhed  with  particular  powers 

and 
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and  refources  ■,  but  what  is  Jiill  more  to  the 
point,  there  are  diredl  proofs  of  this  conden- 
fation.  ‘The  gymnotus ,  torpedo,  &c.  have 
eledirical  batteries,  from  which  they  dart  de- 
firudlion  upon  fifties  they  mean  to  feed  upon » 
Thefe  animals  pofi'efs  organs  of  a fingular  con* 
firudlion.— But  what  are  to  be  found  in  thefe 
organs  except  an  arrangement  of  ' fibres ,  mem¬ 
branes,  vejfels,  and  nerves  ? 

If  we  were  to  judge  of  their  fundi  ions  in 
confequence  of  an  anatomical  infpedlion  of 
their  organization,  we  Jhould  never  be  led  to 
conclude,  that  they  were  adapted  for  the  ac - 
cumulation  of  eledlricity,  becaufe  all  thefe 
parts  are  alike  condudting  fubfiances .  Thus, 
if  this  accumulation  does  take  place,  as  is 
mofi  certain ,  we  mufi  acknowledge  that  there 
exifis  in  the  animal,  a  fecret  power*,  which 

performs 

*  The  nervous  fyfiem  poffefsy  probably ,  this  power • 
if  Mr.  Hunter  has  well  obfervedy  fays  Sir  J.  Pringle 
and  I  think  he  is  the  ftrjl  who  has  made  the  obfervationy 
**  that  the  magnitude  and  number  of  the  nerves  bejlowed 
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performs  this  operation.  This  power  is  com¬ 
mon  to  all  animals  in  whom  the  phenomena 
of  eleBricity  are  apparent .  I  believed  to 
have  difcovered  in  the  mufcles  which  are  fub - 
jeB  to  the  empire  of  the  will ,  the  plan  which 
nature  has  prop  of ed  in  the  confiruBion  of  the 

on  thofe  eleBric  organs ,  in  proportion  to  their  fizey  rnufl 
appear  as  extraordinary  as  their  ejfeBs  \  and  that3  if  we 
except  the  important  organs  of  our  fenfes ,  there  is  no  part 
even  of  the  mojl  perfeB  animal y  which  y  for  its  fizey  is  more 
liberally  fupplied  with  nerves  than  the  torpedo  ;  nor  yet  do 
thefe  nerves  of  the  el e  Brie  organs  fern  neceffary  for  any  \Jm- 
fation  than  can  belong  to  them  $  and  with  refpeB  to  aBion 9 
1 Mrt  Hunter  obfervesy  that  there  is  no  part  of  any  animal y 
however  Jlrong  and  conjlani  its  aBion  may  bey  which  enjoys 
fo  large  a  portion  of  them ,  If  then  it  be  probable }  that 
thefe  nerves  are  unnecejfary  for  the  pur pofey  either  of  fenfa ~ 
fation  or  aBion  y  may  we  not  conclude y  that  they  are  fuh- 
fervient  to  the  formationy  col! e Elion y  and  management  of  the 
eleBric  fluid  ?  efpecially  as  it  appears ,  from  Mr .  Waljlls 
experiments ,  that  the  will  cf  the  animal  commands  the  elec¬ 
tric  powers  of  its  organ  ?  If  thefe  rejleBions  are  jujty  we 
may  with  fome  probability  feretelly  that  no  difeovery  of  con* 
fequence  will  ever  be  made  by  future  phyfiologiJlsy  concerning 
the  nature  of  the  nervous  jluidy  without  acknowledging  the 
lights  they  have  borrowed  from  the  experiments  of  Mr* 
Waljh  upon  the  living  torpedo ,  and  the  diJfeBion  of  the  dead 
animal y  by  Mr*  Hunter ’’  ( Sir  f*  Pringle’s  Difcourfes.J 

organs, 
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organs  of  the  fijhes  jujl  mentioned \  and  for 
this  reafon  I  confder  mufcles  as  electrical 
machines . 

Their  aCtion  arifes  from  she  circulation  of 
their  electricity ,  which  is  effected  by  the  me¬ 
dium  of  the  nerves. 

‘The  motions  of  other  mufcular  parts,  in¬ 
dependent  of  the  willy  are  executed  by  a fmple 
afflux  of  nervous  electricity ,  determined  to 
thefe  parts  by  fpecific  flimuli. 

I  have  often  coated  the  nerves  of  mufcles 
independent  of  the  will,  and  have  efabiijhed 
a  communication  between  the  coating  and  the 
naked  nerves ,  or  the  mufcles  themfelves ,  by 
means  of  a  conductor  %  but  I  could  never 
fucceed  in  producing  contractions.  If  this 
circumflance  had  not  happened,  infead  of  hav¬ 
ing  recourfe  to  the  afflux  of  nervous  electri¬ 
city,  I  Jhould  have  faid,  that  the  mechanifm 
of  thefe  mufcles  was  the  fame  as  that  of  ihofe 
which  obey  the  will.  For  a  conflderable  time  I 
entertained  this  idea,  as  appearing  moft  con¬ 
formable 
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formable  to  the  Jimplicity  of  nature ;  and  if 
is  with  regret  that  I  have  been  obliged  to 
abandon  it. 

The  fenfations  depend  upon  a  change  in  the 
fate  of  the  eleBricity  of  the  nerves . 

The  coats  of  nerves  being  bad  con - 
duBors  with  refpeB  to  their  interior  fub -v 
fance ,  as  is  proved  by  my  experiments ,  pre¬ 
vent  this  fluid  being  difperfed  among  the  fur¬ 
rounding  parts. 

Having  advanced  my  opinion  with  regard 
to  the  influence  of  eleBricity  on  the  motions  and 
fenfations ,  I wijhed  to  eflablifh  it  upon  a  more 
folid  bafis ;  and  with  this  view ,  I  examined 
both  thefe  funBions  along  with  thofe  which 
are  conneBed  with  them ,  viz.  the  fecretions 
and  nutrition ,  as  well  in  the  fate  of  health 
as  in  that  of  difeafe. 

In  the  explanation  of  the  mechanifm  of  the 
mufcular  motions  which  arife  from  the  aBion 
of  the  mind,  I  have  by  no  means  followed  the, 
theory  of  M.  Galvani » 

EleBricity 
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WJeclricity  [in  my  opinion )  doss  not  act  as 
ajlimulus,  nor  does  it  ever  equilibrate.  The 
contraSHons  and  relaxations  of  mvjcles  derive 
only  by  a  change  in  the  fate  of  this  fluid.  An 
examination  of  the  changes  obfervable  in 
mufeks  during  their  adliqn ;  the  rapidity  tvitb 
’which  ihefe  changes  Jucceed  each  other ;  the 
property  which  the  elcdlrical  matter  pofeffes 
cf  increajing  the  coheflon  of  bodies ,  and  of 
preferving  itfdf  under  certain  circumflances 
in  the  contrary  fates  after  the  difeharge j  and 
lafllyt  the  property  of  retaining  electricity , 
which  certain  Jubjlances  enjoy ,  render  my 
theory  fujflciently  probable . 

With  regard  to  the  other  fundi  ions,  as 
they  are  executed  in  a  very  obfciire  manner , 
I  was  obliged  to  grope  my  way  in  the  dark , 
and  imagine  hypothefes ,  which  are  perhaps 
no  better  than  dreams.  But  our  ignorance , 
with  refpedl  to  the  means  which  nature  em¬ 
ploys  for  the  management  of  the  electrical 
fluid.,  is  not  an  argument  again f.  the  exiftence 
of  animal  eledfricity.  It 
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It  is  fufficient  for  us  to  know,  that  this 
fluid  exifls  in  animals,  that  it  can  be  there  in  a 
flute  fit  for  aSlion,  and  that  mufcular  motion, 
fenfation,  and  nutrition,  are  not  better  ex¬ 
plained  than  admitting  the  identity  of  the  ner¬ 
vous  fluid  with  eledlrical  matter  . 

If  any  one  can  convince  me  of  the  non- 
neceffity  of  a  fluid  in  the  nerves,  and  at  the 
fame  time  will  explain,  without  the  concur¬ 
rence  of  this  agent,  all  the  phenomena  and 
funblions  of  which  I  have  treated  in  the 
courfe  of  this  work,  I  will  candidly  renounce 
my  opinions  i  and  without  being  ajhamed, 
avow  that  I  have  been  miflaken. 

I  Jhall,  I  doubt  not,  be  charged  with 
cruelty  by  many  of  my  readers',  but  thofe  who 
are  thoroughly  acquainted  with  my  char  alter, 
and  know  that  I  have  facrificed  every  comfort 
and  convenience  of  life,  with  all  the  pleafures 
offociety,for  the  purpofe  of  viflting  different 
countries  in  fear ch  of  information,  that  I  have 
experienced  every  pojjible  hardjhip  and  fa¬ 
tigue 
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tigue,  and  folely  with  a  view  of  offering 
the  fruits  of  my  labour  to  the  public ,  they, 
lf*y>  will  not  do  me  this  injufice »  but  ra^ 
fher  Jland forwards  in  my  defence . 


EXPERIMENTS 


EXPERIMENTS 
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ANIMAL  ELECTRICITY. 


SECTION  I. 


HE  fcience  of  electricity,  which  is 


JL  now  in  fo  advanced  a  Bate,  was 
entirely  unknown  to  the  ancients. 

The  firft  difcoveries  relative  to  it,  were 
rather  the  effeCts  of  accident,  than  of  any 
exertions  of  human  ingenuity.  Acci¬ 
dent  pointed  out  to  Gray,  the  difference 
between  conducting  and  non-conduCting 
fubftances.  Accident  difcovered  to  Du 
Fay  the  vitreous  and  rejinoas  electricities, 

ft 

and  it  was  by  chance  likevvife,  that  Van 
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Kleift  difcovered  the  means  of  accumu¬ 
lating  electricity,  fo  as  to  produce  the 
ihock.  Soon  after  this  difcovery,  which, 
in  point  of  importance,  far  furpaffed  the 
preceeding  ones  j  the  Italian  phyficians 
endeavoured  to  impofe  upon  the  world 
with  their  medicated  tubes. 

Whilft  this  was  going  towards,  philo  - 
fophers  who  were  engaged  in  examining 
the  effedts  of  this  new  agent,  fancied 
they  difcovered  an  affinity  betwixt  them 
*and  thofe  of  thunder.  Dr.  Franklin, 
who  had  already  difcovered  the  power  of 
points  in  attracting  the  eledtric  fluid,  was 
the  fir  ft  who  pointed  out  the  means  of 
afcertaining  the  fadt.  Experiment  put 
the  matter  beyond  difpute.  Then  for  the 
firft  time,  thunder  was  fubjedted  to  the 
power  of  man. 

As  foon  as  the  Leyden  phial  became 
known,  phiiofophers  applied  themfelves 
with  great  eagernefs  to  the  conftrudtion  of 

inftruments. 
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inftruments,  capable  of  producing  eleCtri- 
cal  phenomena,  in  a  manner  at  once  com¬ 
modious  and  flriking.  At  the  fame  time, 
they  examined  different  eleCtrical  fub- 
fiances  from  which  they  obtained  different 
refults,  equally  curious  and  interefting. 

It  was  very  natural  to  reafonupon,  and 
attempt  to  explain  thefe  phenomena,  and 
very  foon  different  hypothefes  were  ad¬ 
vanced;  of  which,  thofe  of  the  undiuous 
effluvia,  of  the  vitreous  and  rejinous ,  or 
oppofite  electricities,  and  of  the  pofitive 
and  negative  electricity,  were  the  princi¬ 
pal,  Franklin,  who  may  be  confxdered 
as  the  author  of  the  laft-mentioned  theory, 
though  it  was  originally  propofed  by 
Watfon,  explained  the  eleCtrical  pheno¬ 
mena,  by  its  application,  in  a  manner 
much  more  fatisfaCtory  than  any  others 
had  done.  This  great  philofopher  carried 
his  doCtrine  to  a  very  confiderable  extent, 
and  his  followers,  as  well  as  thofe  who 

B  2  diffented 
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diflented  from  him  in  opinion,  inflituted  a 
great  variety  of  experiments  and  enquiries. 
By  means  of  thefe,  this  branch  of  phyfics 
became  enriched  with  new  fadts,  from 
which  new  principles  and  dodtrines  might 
be  deduced. — Volta  effedted  this — He 
eftablifhed  the  laws  of  the  atmofpheric 
eledtricity,  the  exigence  of  which  was 
already  known  to  Franklin  and  others, 
and  took  his  idea  of  the  electrophorus 
from  what  Beccaria  had  written  upon  vin¬ 
dicative  eledtricity. — Elettricila  vindice. 

This  was  a  gigantic  ftep  towards  im¬ 
provement  in  the  fcience  of  eledtricity, 
which  was  foon  followed  by  others,  which 
have  enabled  us,  by  nice  and  accurate 
meafures,  to  calculate  the  fmalleffc  powers 
of  this  principle,  and  to  difcover  thofe 
procefles,  which  nature  appears  to  have 
concealed  with  folicitude  from  the  inqui- 
fitive  refearches  of  human  curiofity. 

The  eledtrical  fluid  being  confidered  as 

the 
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the  foul  of  the  univerfe,  phyfiologifts 
imagined  they  could  exhibit  it  as  a  prin¬ 
cipal  agent  in  the  animal  economy ;  it 
was  accordingly  fubftituted  by  them  for 
the  animal  fpirits ,  concerning  which,  till 
this  period,  nothing  fatisfadory  had  been 
advanced.  The  velocity  of  the  eledrical 
fluid  correfponded  with  that  of  the  ner¬ 
vous  fluid,  and  this  analogy  afforded  the 
greatefl:  weight  to  the  new  theory. 

The  hiftory  of  the  torpedo,  gymnotus, 
and  other  eledrical  fifhes,  furnifhed  fads 
which  might  have  completed  the  triumph 
of  this  dodrine,  had  it  not  unfortunately 
remained  in  obfcurity.  Some,  5tis  true, 
endeavoured  to  fupport  and  extend  it,  but 
their  efforts  did  not  make  many  converts 
to  their  opinions.  Phyfiologifls  either 
denied  the  exigence  of  animal  fpirits  al¬ 
together,  or,  if  they  admitted  them,  in¬ 
filled  upon  afcribing  them  to  fome  other 
fource  than  that  of  eledricity.  At  prefent, 

B  3  it 
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it  fhould  feem  that  this  queftion  is  de¬ 
cided.  Profeffor  Galvani,  of  Bologna, 
has  difcovered  in  animals  an  eledricity 
which  is  peculiar  to  them,  and  which 
performs  the  office  of  the  nervous  fluid. 
For  this  beautiful  difcovery,  he  was  in¬ 
debted  to  a  fortunate  accident.  Whilft 
diffeding  a  frog  in  a  room  where  fome  of 
his  friends  were  amufing  themfelves  with 
an  eledrical  machine,  one  of  them  drew 
a  fpark  from  the  condudor,  at  the  fame 
time  that  the  profeffor  touched  one  of  the 
nerves  of  the  animal.  In  an  infant,  the 
whole  body  of  the  frog  was  fhook  by  a 
violent  convulfion.  The  profeffor  wTas 
aftonifhed  at  the  phenomenon,  and  be¬ 
lieved  it  owing  to  his  having  wounded  the 
nerve  j  to  allure  himfelf  whether  this  was 
really  the  cafe,  he  pricked  it  with  the 
point  of  his  knife,  without  any  motion 
of  the  body  being  produced  j  he  now  ' 
touched  the  nerve  with  the  inflrument  as 

>\  V 
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at  fir  ft,  and  ordered  a  fpark  to  be  taken 
from  the  machine,  on  which  the  contrac¬ 
tions  were  renewed.  The  experiment 
was  repeated  a  third  time,  but  the  animal 
remained  motionlefs ;  however,  on  per¬ 
ceiving  he  held  his  fcalpel  by  the  handle, 
which  was  of  ivory  (a  bad  conductor), 
he  changed  it  for  a  metallic  one,  and  re¬ 
excited  the  movements,  which  he  con- 
ftantly  failed  of  doing  whilft  tiling  an. 
eleCtric  fubftance. 

After  having  made  a  great  number  of 
experiments  with  the  electrical  machine, 
he  refolved  to  profecute  the  fubjeCt  with 
atmofpheric  electricity.  To  this  end,  he 
raifed  a  conductor  upon  the  roof  of  his 
houfe,  from  which  he  brought  an  iron 
wire  into  his  room,  and  to  this  attached 
metal  conductors,  connected  with  the 
nerves  of  the  animals  deftined  to  be  the 
fubjeCts  of  his  experiments,  and  to  their 
legs  he  tied  wires,  which  reached  the 
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floor.  Confiderable  movements  were  ob» 
ferved  in  the  animals,  whether  of  cold 
or  warm  blood,  whenever  it  lightened. 
Thefe  preceded  thunder,  and  cone-, 
fponded  with  its  intenfity  and  repetition, 
and  even  when  it,  did  not  lighten,  the 
movements  took  place  when  any  ftormy 
cloud  pa(Ted  over  the  apparatus. 

Profeffor  Galvani  one  day  fufpended 
fome  frogs,  perhaps  with  limilar  views, 
on  metal  hooks,  fixed  in  the  fpine  of  the 
back,  upon  the  iron  railing  of  his  garden  i 
feveral  times  he  remarked  that  thefe  ani¬ 
mals  contracted,  and  appeared  to  receive 
fhocks  i  at  firrfc  he  conceived  the  move¬ 
ments  were  owing  to  changes  in  the  at* 
mofphere,  but  a  more  fcrupulous  examina¬ 
tion  undeceived  him.  Having  placed  a 
prepared  frog  upon  an  iron  plate  in  his 
room,  and  happening  with  his  difledting 
forceps  to  prefs  it  againfi;  the  plate,  he 
obferved  the  movements  to  take  place. 

This 
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This  experiment  fucceeded  with  all  me¬ 
tallic  bodies,  but  more  particularly  well 
with  filver;  non-condudting  fubflances 
were  not  proper  for  it.  From  this  period, 
our  author  began  to  fufpedt  the  animal 
poftefted  an  eledtricity  of  its  own,  and  in 
this  fufpicion  he  was  farther  confirmed  by 
the  following  circumftance  :■ — he  held  a 
prepared  frog  by  a  hook  with  one  hand, 
fo  as  to  let  its  feet  reft  upon  the  bottom  of 
a  fmall  filver  cup,  which  he  happened 
unintentionally  to  ftrike  with  the  other; 
at  the  inftant,  the  body  of  the  animal 
fell  into  violent  convulfions.  If  one  per- 
fon  held  the  prepared  frog,  and  another 
touched  the  cup,  no  movements  were  ex¬ 
cited.  The  Profefifor  being  now  aware  of 
the  neceflity  of  a  communication,  under¬ 
took  a  feries  of  experiments  for  the  far¬ 
ther  inveftigation  of  this  fubjedt.  He 
firft  placed  a  prepared  frog  upon  a  non¬ 
conducting  furface,  and  brought  one  end 

Of 
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of  a  conductor  in  contaCt  with  the  hook  - 
which  fe  cured  the  animal,  and  with  the 
other  touched  its  feet,  on  which  the  con¬ 
tractions  took  place.  When  the  conduct¬ 
ing  arch  was  interrupted  by  a  non-con- 
duCting  fubflance,  the  frog  remained 
motionlefs. 

Having  made  many  experiments  of  the 
fame  nature,  Profeffor  Gal  van  i  publifhed 
his  doctrine,  which  we  fhall  hereafter 
examine. 

3  was  not  a  little  itruck  with  this  dif- 
covery;  and  as  it  appeared  to  me  of  con- 
fiderable  importance,  immediately  pre¬ 
pared  to  pay  it  the  attention  it  deferved. 
My  firft  employment  was  to  repeat  the 
experiments  of  Profeffor  Galvani,  after 
which  I  fet  on  foot  others  of  a  different 
mature.  Thefe  experiments,  with  their 
application  to  the  animal  economy,  will 
conffitute  the  fubjeCt  of  this  work. 


Expert- 
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Experiment  I. 

My  firft  experiment  was  made  on  a 
frog,  in  the  following  manner :  I  opened 
the  abdomen  in  order  to  lay  bare  the  fpine 
of  the  back,  and  difcover  the  crural 
nerves  which  iffue  from  it ;  a  few  lines 
above  this  point,  I  cut  the  animal  in  two, 
and  by  palling  my  feiffars  immediately 
under  the  origin  of  thefe  nerves,  removed 
the  remaining  portion  of  the  vertebrae 
column,  fo  as  only  to  leave  the  vertebral 
which  united  the  bundle  of  nerves.  Hav¬ 
ing  enveloped  this  portion  of  the  vertebrae 
with  a  piece  of  fheet  lead,  with  one  end 
of  a  metal  conductor  I  touched  the  coated 
part,  and  with  the  other  the  furface  of 
the  thighs,  which  had  been  previopfly 
flopped  of  the  Ikin.  The  movements 
were  violent,  and  continued  for  a  long 
time.  By  coating  the  nerves  diftributed 
on  the  fore  legs,  I  procured  forne  com¬ 
motions, 
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motions,  but  which  were  by  no  means  fo 
drong  as  in  the  poderior  extremities.  By 
my  experiments,  I  like  wife  found  that 
filver  was  the  bed  conductor. 

Experiment  II. 

The  movements  produced  in  the  legs  of 
lizards,  prepared  in  the  above-mentioned 
manner,  were  feeble  and  trandtory ;  it 
mud  be  obferved,  however,  that  I  am 
now  fpeaking  of  fmall  ones,  for  larger 
ones  were  violently  agitated,  and  p refer ved 
their  vitality  much  longer ;  when  the 
medulla  fpinalis  of  the  tail  was  coated, 
the  movements  were  dronger,  and  of  longer 
duration. 

Experiment  III. 

An  eel  was  cut  acrofs  into  two  equal 
portions,  and  the  medulla  fpinalis  of 
the  divided  ends  prepared  in  the  ufual 
manner.  On  exciting  the  tail-piece,  it 
moved  as  if  it  had  been  in  its  own  ele¬ 
ment. 
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ment,  and  on  continuing  to  touch  it,  rolled 
over  from  fide  to  fide  j  it  however  became 
gradually  exhaufted,  and  died  in  about 
three  quarters  of  an  hour.  The  vital 
principle  did  not  fiiew  itfejf  in  the  fame 
degree  in  the  head-piece  j  that  is  to  fay, 
the  movements  were  not  fo  ftrong,  but: 
they  lafted  about  five  minutes  longer. 

Experiment  IV. 

The  wing  of  a  lark,  prepared  as  before, 
experienced  flight  tremblings  for  three 
minutes,  but  the  legs  did  not  move  in  the 
leaft. 

Experiment  V. 

The  fore  legs  of  a  new-born  kitten 
were  taken  off,  and  on  the  nerves  being 
coated,  they  moved  for  feven  or  eight 
minutes.  No  motion  was  obferved  in  the 
mufcles  of  the  larynx,  or  tongue,  though 
£hey  were  put  in  a  fiate  of  excitation. 

Experi* 
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Experiment  VI. 

A  dog,  which  had  been  killed  by  d 
blow  on  the  head,  on  being  prepared, 
exhibited  very  considerable  fhocks  and 
movements,  particularly  in  one  of  his 
fore- paws,  which  bent  five  ©r  fix  times, 
as  if  in  the  action  of  walking.  The  hyo 
and  genio  gloffi  mufcles  trembled  feveral 
times;  thofe  of  the  larynx,  the  nerves 
of  which  had  been  likewife  coated,  ex¬ 
perienced  flight  tremblings ;  the  heart  did 
not  beat,  although  M.  Mafini  coated 
the  eighth  pair  of  nerves,  whilfl:  that  vi fi¬ 
cus  was  reeking  and  hot.  All  the  appear¬ 
ances  ceafed  within  an  hour. 

In  four  dogs  I  endeavoured  to  excite 
movements  in  the  heart,  but  my  en¬ 
deavours  were  fruitlefs.  The  diaphragm 
afforded  very  confiderable  ones  on  arming 
the  phrenic  nerve,  and  eftablifliing  a  com¬ 
munication  between  it  and  the  coating. 

Expert- 
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Experiment  VII. 

My  friend,  Mr.  Moorcroft,  Veterina¬ 
rian  Surgeon,  invited  me  to  attempt  the 
experiment  upon  a  horfe. 

The^  heart  remained  motionlefs,  al- 
though  it  was  prepared  as  foon  as  the 
animal  was  killed,  which  was  effected 
alrnoft  inftaritaneoufly  by  the  divifion  of 
the  medulla  fpinalis  of  the  neck.  We 
prepared  the  phrenic,  common  intercoflal, 
and  eighth  pair  of  nerves,  without,  pro¬ 
ducing  any  appearance.  The  brachial 
plexus  was  laid  bare,  and  wrapped  in  tin 
foil  without  being  divided;  on  touching 
the  coating  and  the  neighbouring  mufcles 
with  a  filver  fpoon,  the  leg  was  not  com-, 
vulfed,  but  ofcillations  and  tremblings 
took  place  in  the  mufcles  of  the  fhoulder. 
On  eftablifliing  a  communication  between 
the  coating  and  the  nerve,  the  move¬ 
ments  were  exceffively  ftrong.  The  leg, 

fhoulder, 
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ihoulder,  thorax,  abdominal  mufcles, 
panniculus,  carnofus,  and  Ik  in  of  that 
fide  were  violently  agitated.  A  Hulling 
produced  as  much  excitement  as  the 
fpoon ;  and  a  guinea  nearly  as  much  as 
either.  The  experiment  laded  nearly  an 
hour. 

Experiment  VIII. 

A  moufe  was  fcarcely  dead  when  I 
opened  it,  and  having  armed  the  fore  legs, 
touched  both  the  coating  and  the  mufcles. 
In  confequence  of  the  account  given  by 
M.  Cotunnio,  I  expe&ed  to  fee  violent 
convulfions,  but  not  one  however  took 
place.  In  this  experiment,  I  obferved  a 
Hill  more  fingular  circumflance ;  the  hair 
of  the  fkin,  when  I  brought  the  conductor 
near  to  the  animal,  Hood  an  end,  and 
moved  as  if  agitated  by  a  gentle  current 
of  air,  which  muH  certainly  be  confidered 

t 

as  the  effedt  of  the  aura  de Sirica.  But 

perhaps 


L  17  ] 


perhaps  it  might  have  been  occafioned  by 
fome  unobferved  fridlion  upon  the  furface. 


Experiment  VIII. 

Another  moufe  fattened  alive  upon  a 
table  by  means  of  pins,  was  ttrongly  con- 
vulfed,  not  only  in  the  part  which  I  had 
prepared,  but  all  over  the  body,  and  par¬ 
ticularly  in  the  tail.  It  foon  died,  but  the 
movements  continued  for  three  quarters 
of  an  hour. 


Experiment  IX. 

A  rat  did  not  exhibit  any  movement 
whatever,  nor  could  I  perceive  any  alter¬ 
ation  in  its  hair. 


Experiment  X. 

I  prepared  all  the  feet  of  a  tortoifei 
they  all  moved  forcibly,  but  flowly,  fimilar 
to  the  natural  motion  of  that  animal ;  this 
motion  continued  for  two  hours,  but  at 
the  laft,  I  was  obliged  to  make  intervals 

C  of 
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of  a  few  minutes,  to  allow  the  limbs  to 
recover  a  little,  in  order  to  procure  frefh 
ligns  of  ele&ricity. 

Experiment  XI. 

I  laid  bare  the  nerves  of  a  fowl's  wing, 
without  killing  it;  my  fciflars  palled  Un¬ 
derneath  them  ferVed  as  a  coating,  and  a 
French  crown  piece  as  a  conductor  ;  the 
movements  were  very  fmart.  During  thefe 
difcharges,  the  animal  appeared  perfectly 
tranquil.  For  fome  moments,  notwith- 
ftanding  my  exciter,  the  wing  remained 
motidnlefs  ;  I  then  had  recourfe  to  a 
leaden  coating  and  a  copper  conductor: 
this  change  did  not  anfwer  my  expecta¬ 
tion,  for  the  wing  ft  ill  continued  without 
motion.  To  afcertain  whether  this  was 
owing  to  a  ftate  of  infenlibility,  or  want 

of  energy,  or  to  the  mufcular  fibres 
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being  fatigued,  I  pricked  and  irritated  the 
ngrves,  the  animal  fereamed  violently, 

and 
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and  fhook  its  wing  four  or  five  times  with 
considerable  force j  having  irritated  them 
in  this  way,  I  again  tried  a  filvet  con¬ 
ductor,  but  without  effeCt.  In  the  mean 
time,  I  armed  fome  other  branches  which 
were  distributed  upon  the  wing,  and  from 
them  obtained  the  movements  by  the 
common  means.  Thefe  obstacles  ap¬ 
peared  to  me  fo  much  the  more  Singular, 
inafmuch  as  the  animal  occasionally 
moved  its  wing,  although  if  would  not 
obey  the  power  of  the  conductor,  and 
yet  again  movements  might  be  induced 
by  means  of  mechanical  fiirnuli. 

The  ftate  of  repofe  and  inertnefs  which 
I  have  been  fpeaking  of,  is  not  conti¬ 
nual  ;  for  my  conductor  produced  effeds, 
fometimes  in  a  quarter  and  fometimes  in 
half  an  hour. 

The  experiment  with  the  wing  Suc¬ 
ceeds,  although  it  is  detached  from  the 
body  of  the  animal.  It  is  necefiary  to 

C  2  warn 


[  20  ] 

warn  againft  the  nerve  being  divided  near 
the  mufcle,  as  then  either  the  movements 
do  not  take  place  at  all,  or  if  they  do,  are 
fcarcely  perceptible,  and  only  for  a  moment. 

Sometimes  I  have  wounded  the  nerve  of 
the  wing,  whilft  it  remained  attached  to 
the  body  to  fee  what  would  happen,  and 
it  has  conffantly  proved  inimical  to  the 
experiment.  Sometimes  the  wing  has 
remained  entirely  motionlefs  ;  in  this 
cafe,  the  nerve  lofes  the  power  of  conduct¬ 
ing  the  eleCtric  fluid.  But  why  does  it 
lofe  it?  To  anfwer  this  queftion,  one 
fhould  be  acquainted  with  the  ultimate 
ftruCture  of  the  nerves,  their  fprings  and 
mechanifm  ;  but  we  are  far  from  being 
arrived  at  this  point,  and  perhaps  lliall 
never  attain  it. 

In  frogs,  the  cafe  is  widely  different. 
Whether  the  nerves  are  left  attached  to 
the  fpine,  or  feparated  from  it,  the  mo¬ 
tions  conftantly  occur ;  and  one  cannot 

perceive 
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perceive  any  difference,  either  with  regard 
to  their  intenfenefs  or  duration.  On  the 
contrary  it  appears,  that  the  limb  of  a  frog, 
the  nerve  of  which  has  not  any  commu¬ 
nication  with  the  reft  of  the  fyftem,  pre- 
ferves  its  vitality  longer  than  a  limb  under 
oppofite  circumftances. 

Experiment  XU. 

I  took  a  live  frog,  opened  its  belly  to 
difcover  the  crural  nerves,  one  of  which 
I  divided,  and  left  the  other  untouched. 
I  then  ftripped  the  fkin  off  the  mufcles 
of  both  thighs,  armed  each  nerve,  and 
with  the  exciter  produced  a  difcharge, 
fometimes  in  the  one,  and  fometimes  in 
the  other  limb;  The  member,  the  nerve 
of  which  was  divided,  gave  marks  of 
life  much  longer  than  the  other.  This 
effedt,  however,  is  not  uniform. 

By  repeating  this  experiment  feveral 
times,  I  had  an  opportunity  of  remarking 
fome  phenomena,  which  merit  attention. 

C  3  On 
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On  touching  the  uncut  nerve  with  a 
conductor  at  the  point  where  it  was  coated, 
and  at  the  fame  time  the  naked  part  of  it, 
or  the  mufcjes  of  the  correfponding  leg, 
the  fmallefl  fliock  has  not  taken  place,  yet 
the  animal  from  time  to  time  moved  this 
leg,  although  it  would  not  obey  the  force 
I  exercifed  upon  it ;  at  other  times,  the 
frog  did  not  fhew  any  fpontaneous  move¬ 
ment,  whilft  I  could  excite  violent  ones  in 
it.  Thefe  accidents  are  not  common. 
It  fometimes,  though  rarely  happens,  that 
on  approaching  the  exciter  to  the  coating 
and  the  leg  at  the  fame  time,  the  limb 
remains  motionlefs,  and  the  animal  by  its 
difficult  refpiration  and  a  plaintive  cry, 
plainly  Ihews  that  he  experiences  pain. 

Of  all  the  animals  upon  which  I  have 
jmade  experiments,  frogs  preferve  their 
vitality  the  longeft.  Formerly  I  attempted 
to  eftabliffi  a  meafure  for  this  principle, 
but  my  calculations  were  imperfedt,  for 
the  reafon  I  am  about  to  adduce. 

I  was 
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I  was  in  the  habit  of  preparing  frogs, 

and  leaving  them  in  this  fltuation  for 
feven,  nine,  and  fometimes  twelve  hours. 
When  I  wifhed  to  examine  them,  I  armed 

>  v  \  , 

the  nerves,  and  eflablifhed  afterwards  the 

ordinary  communication  with  a  metallic 
arch;  fometimes  they  fhewed  flight 
Ihocks,  at  others,  none  at  all.  To  know 
if  any  portion  of  life  ftill  exifled,  it  was 
neceflary  to  fhift  the  coating  lower  down, 
that  is  nearer  the  extremity  of  the  limb, 
and  it  is  only  within  a  fhort  time  that  I 
have  been  aware  of  the  importance  of  this 
precaution,  and  fince  have  made  feveral 
experiments  to  afllire  myfelf  of  the  reality 
of  the  fadt.  The  refults  have  been  dif¬ 
ferent,  and  this  was  to  be  expedted  from 
the  difference  in  the  conflitution  of  the 
animals,  and  in  the  ftate  of  the  atmofphere. 
I  have  feen  three  remarkable  in  fiances  of 
this  occurrence, 

C  4 
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Experiment  XIII. 

A  prepared  frog  was  fatigued  by  exci¬ 
tation,  from  ten  at  night  till  one  in  the 
morning;  at  a  quarter  paft  nine  of  the 
fame  morning,  I  found  it  Ihewed  figns  of 
life. 

Experiment  XIV. 

A  fecond  frog  was  expofed  to  the  action 
of  an  inconliderable  portion  of  artificial 
electricity  for  an  hour.  Twenty  hours 
afterwards,  it  appeared  that  the  vital 
principle  was  not  entirely  extinguilhed. 

Experiment  XV. 

A  third,  w’hich  had  been  excited  for 
half  an  hour,  lived  a  whole  day  after. 
In  the  laft,  when  I  feparated  the  mufcles, 
at  the  expiration  of  two  hours,  in  order 

to  lay  bare  and  coat  the  nerve,  the  leg 

■ 

contracted  with  an  extraordinary  degree  of 

force. 
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force.  It  is  proper  to  obferve,  that  I 
could  not  obtain  from  any  of  thefe  three 
frogs  the  fmalleft  mark  of  eledtricity, 
when  I  touched  the  coating  of  the  fpine, 
or  any  part  of  the  nerves,  anterior  to  their 
infertion  into  the  mufcles ;  but  by  put¬ 
ting  the  coating  lower  down,  the  move¬ 
ments  took  place  in  a  manner  fufficiently 
evident.  I  have  not  met  with  any  that' 
have  retained  this  power  longer  than 
twenty-four  hours,  nor  any  in  which  it 
has  difappeared  in  lefs  than  four.  If  pre¬ 
pared  frogs  be  left  in  water,  their  mufcles 
become  impregnated  with  it,  and  lofe 
their  irritability  in  lefs  than  four  hours. 

Animals  with  warm  blood  are  not  proper 
for  this  kind  of  experiment.  I  have  often 
left  the  wings  of  fowls  prepared  for  a  quar¬ 
ter  of  an  hour,  and  they  have  only  given 
a  few  flight  tremblings,  and  fometimes 
none  at  all.  If,  however,  their  eledtricity 
he  excited  immediately  after  they  are  pre¬ 
pared, 
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pared,  the  movements  laft  an  hour,  and 
fometimes  longer.  Does  this  excitement 
fupport  life,  inftead  of  deftroying  it  ? 

Experiment  XVI, 

In  a  dog,  whilft  one  of  the  fore  legs 
gave  ftrong  fhocks,  the  other,  hitherto 
untouched,  was  prepared,  but  did  not  ex¬ 
hibit  the  lead:  motion. 

Experiment  XVII. 

I  prepared  a  fore  leg  of  two  rabbits, 
and  twenty  minutes  after  examined  the 
others,  but  it  was  not  poffible  to  procure 
the  ordinary  appearances.  The  firft  pre¬ 
pared  legs,  although  they  had  been  much 
excited,  gave,  notwithffcanding,  very  fen- 
iible  fhocks. 

In  fowls,  dogs,  and  rabbits,  I  have 
changed  the  fituation  of  the  coating  as 
with  the  frogs,  and,  in  fome  inftances,  have 
applied  another  coating  to  the  mufcles, 

but 
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but  without  fuccefs.  A  fecond  coating  has 
been  found  to  be  a  very  proper  means  of 
exciting  the  vitality  of  the  animal  parts, 
when  it  is  languid  and  about  to  difappear. 

It  is  obvious,  that  this  double  coating  is 
a  means  equally  well  fuited  to  increafe  the 
mufcular  power  in  prepared  animals,  ftill 
in  poffeflion  of  the  greateft  part  of  their 
vital  principle.  As  I  was  one  day  repeat¬ 
ing  this  experiment  upon  frogs,  after 
having  taken  off,  and  re-applied  feveral 
times,  the  coating  of  the  mufcles,  to  ob- 
ferve  the  difference,  I  was  flruck  with  the 
idea  of  removing  the  coating  from  the 
nerves,  and  leaving  that  of  the  mufcles, 
which  happened  to  be  a  piece  of  fiver 
coin  j  I  then  palfed  one  end  of  a  metal 
conductor  under  the  nerves,  and  with  the 
other  touched  the  piece  of  money.  As 
Profeffor  Galvani  had  affected,  that  in 
this  cafe,  the  movements  did  not  occur, 
or  at  moft  were  feeble  and  infrequent ;  I 
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was  aftonifhed  to  fee  them  appear  nearly 
as  ftrong  as  in  the  ordinary  experiment. 
This  fuccefs  led  me  on  to  new  trials,  of 
which,  perhaps,  I  fhould  never  elfe  have 
entertained  an  idea. 

The  firftwas,  to  prove  whether  I  could 
not  produce  the  electrical  appearances 
by  eftablifhing  a  communication  between 
mufcle  and  mufcle,  as  well  as  by  that  be¬ 
twixt  mufcle  and  nerve. 

Experiment  XVIII. 

With  this  view  I  wrapped  the  foot  of  a 
frog  in  fheet  lead,  and  laid  a  piece  of  filver 
coin  under  the  thigh  of  the  fame  fide. 
Upon  thefe  two  coatings  I  brought  the 
extremities  of  my  conductor  j  at  the  mo¬ 
ment  of  contact,  the  ancle  of  the  foot  in 
particular,  and  the  claws  bent  and  Ihook 
with  vivacity.  I  have  repeated  this  ex¬ 
periment  feveral  times,  and  the  refult  has 
been  uniformly  the  fame. 
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Experiment  XIX. 

Having  found  one  day  among  my  frogs* 
one  which  appeared  particularly  lively, 
with  one  hand  I  laid  hold  of  the  coated 
leg,  and  with  a  Aiilling  touched  the  coat¬ 
ing  and  mufcular  parts  ;  by  this  means,  I 
likewife  obtained  the  movements,  and 
have  repeated  this  a  thoufand  times  fince. 

As  foon  as  I  was  aware  that  I  could  in 
a  certain  degree  render  myfelf  matter  of 
this  principle,  and  caufe  it  to  circulate  by 
means  of  the  coatings,  I  conceived  an 
idea  of  trying  if  it  were  pottible  to  attain 
the  fame  end,  without  depriving  the 
mufcles  of  their  teguments. 

Experiment  XX. 

With  this  view,  I  fattened  a  frog  upon 
a  table  by  means  of  pins.  A  piece  of 
ttlver  patted  under  the  thigh,  ferved  as  a 
coating;  Aiding  my  fciflars  very  gently 
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over  the  furface  of  the  thigh,  I  brought 
them  to  touch  the  coating,  on  which  con¬ 
tractions  took  place  in  the  whole  leg  j  fre¬ 
quently  the  convulfions  were  commu¬ 
nicated  to  the  other  leg,  and  fometimes  to 
the  whole  body.  The  fliocks  were  ftill 
ftronger,  when  a  piece  of  lead  was  pafled 
round  the  abdomen  of  the  animal,  and 
the  filver  money  placed  under  the  pelvis. 

Thefe  experiments  generally  fail  of  fuc- 
cefs  when  the  frogs  have  been  kept  for  a 
confiderable  time,  and  when  attempted  in 
a  room  where  there  are  many  perfons. 
The  feafon,  along  with  the  Hate  of  the 
atmofphere,  has  like  wife  an  influence 
upon  them, 

What  takes  place  in  frogs,  one  would 
prefume  Ihould  occur  equally  in  other 
animals, !  and  in  man  himfelf. — I  have 
accordingly  more  than  once  made  myfelf 
the  fubjeCt  of  experiment,  but  have  never 
fucceeded. 
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Infants  and  delicate  women  of  great 
mobility  and  fenfibility,  with  perfons  fub- 
jeCt  to  hyfterical  and  nervous  affeCtions, 
would  perhaps  be  very  proper  fubjeCts  for 
this  fpecies  of  refearch. 

The  movements  excited  in  frogs  by  the 
methods  juft  mentioned,  are  not  in  pro¬ 
portion  to  the  vigour  of  the  animal. 
Some  of  them,  although  very  lively,  have 
not  always  been  proper  for  experiment. 
The  will  of  the  animal  has  perhaps  the 
power  of  preventing  the  paflage  of  the 
electrical  fluid  from  one  part  to  another, 
or  of  deftroying  its  effeCts. 

The  animal  frequently  fuffers  thefe  dif- 
charges  and  movements,  without  appear¬ 
ing  to  be  affeCted  by  them;  fometimes 
one  has  fcarcely  touched  the  coating  with 
the  conductor,  before  it  becomes  as  it 
were  ftupified,  and  w'hen  fet  at  liberty, 
moves  forwards  very  llowly,  or  remains 
motionlefs,  although  pulhed  and  irritated. 

This 
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This  derives  from  a  particular  fecret  con- 
llitution,  or  from  what,  to  make  ufe  of 
medical  language,  is  termed  idiofyncrafy. 

I  have  not  been  able  to  afcertain  that 
fowls  feel  the  fhocks  excited  in  their  wings, 
fey  the  means  above-mentioned.  Can 
this  be  attributed  to  the  fmall  fliare  of  fen- 
fibility  poflefled  by  this  fpecies  of  animal? 
Very  often  I  have  lacerated  the  flefh  of 
their  thighs,  without  their  Ihewing  any 
figns  of  pain,  and  they  have  begun  to 
feed  very  quietly  as  foon  as  turned  out. 

Notwithftanding,  in  fowls,  the  muf- 
cular  force  is  very  great.  Is  the  irritabi¬ 
lity,  or  in  other  words,  the  vis  infita  of 
the  mufcular  fibre,  in  an  inverfe  ratio  to 
its  fenfibility  ? 

After  the  communication  between 
mufcle  and  mufcle,  it  was  natural  enough 
to  imagine  that  between  nerve  and  nerve. 

Profeffor  Galvani  had  already  obferved, 
that  if  one  touched  the  coating  of  the 

fpine, 
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fpine,  and  die  nerves  at  their  going  out  of 
it,  the  movements  occurred.  I  had  like- 
wife  made  the  fame  remark,  but  had  not 
dwelt  upon  it. 

The  refult  of  my  experiments  upon  the 
mufcles,  recalled,  however,  my  attention 
to  this  objedt. 

Having  proved  by  a  great  number  of 
experiments,  that  the  movements  do  not 
fail  to  take  place  when  one  touches  the 
coating  of  the  fpine,  or  the  fpine  itfelf, 
at  the  part  where  it  is  uncoated,  or  the 
origin  of  the  nerves  j  I  wifhed  to  know, 
if  by  laying  bare  the  nerves  along  the 
thigh,  and  coating  them  at  different 
heights,  the  fame  effedfc  could  not  be  pro¬ 
duced.  This  I  attempted,  and  it  fucceeded 
to  my  wifli. 

But  in  order  to  difcover  better  the  influ- 

t 

ence  of  the  nerves  in  the  movements,  it 
appeared  advifable  to  me  to  begin  the  trial 
with  the  fpine  of  the  back.  For  this  pur- 
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pofe  I  feleCted  a  very  vigorous  frog,  and 
when  prepared,  laid  it  upon  an  infulated 
furface.  The  touch  of  the  coating  and  the 
fpine  excited  in  it  very  violent  convuhions? 
twenty  minutes  after  the  animal  ceafed  to 
move,  notwithftanding  the  application  of 
the  exciter.  I  let  it  reft  for  a  few  minutes, 
but  this  was  not  of  any  ufe ;  inftead  there¬ 
fore  of  touching  the  fpine,  I  made  the 
communication  immediately  below  the 
coating  with  the  nerves,  of  which  I 
only  touched  a  fmall  furface ;  the  move¬ 
ments  continued  at  intervals,  for  fome- 
what  more  than  half  an  hour. 

When  they  ceafed  to  manifeft  them- 
felves,  it  was  neceflary  to  place  the  con¬ 
ductor  lower  down,  when  frefti  ones  were 
again  excited ;  immobility  foon  fucceeded 
the  fhocks,  which  I  re-produced  by  carry¬ 
ing  ftill  lower  one  of  the  extremities  of 
the  conductor.  When  obliged  to  lay  bare 
the  nerves  along  the  thigh,  I  was  like- 

wife 


t  35  ] 

wife  neceflitated  to  move  the  coating 
lower,  or  elfe  the  circle  of  electricity  was 
not  fufficient,  or  did  not  take  place.  This 
experiment  took  me  up  five  hours.  At 
other  times,  the  vitality  was  deftroyed  in 
four  hours,  and  fometimes  again  in  a  ftill 
fli  or  ter  time. 

It  is  very  evident  from  thefe  faCts,  that 
the  nerves  poffefs  at  every  part  a  vital 
principle,  which  perifhes  in  proportion  to 
the  repetition  and  intenfity  of  the  fhocks, 
which  may  be  confidered  as  fo  many  elec¬ 
trical  difcharges. 

This  principle  alfo  gradually  perifhes 
of  itfelf,  and  it  is  always  from  the  higheft 
part  that  it  firft  begins  to  difappear.  One 
might  fufpeCt,  that  the  nerve  dries  during 
the  experiment,  and  that  to  this  caufe  its 
inertnefs,  or  want  of  power  to  conduCt 
the  eleCtricity  might  be  owing.  This, 
however,  is  not  the  cafe.  It  cannot  be 
denied,  that  a  nerve,  which  has  long 
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been  fubje6ted  to  experiment  becomes 
flat,  and  lofes  its  white  colour,  which, 
perhaps,  may  be  owing  to  part  of  it  being 
carried  off  along  with  the  ele&ric  fluid, 
but  it  If  ill  does  not  ceafe  to  condu<ft ;  for 
if  we  touch  the  coated  nerve  and  the 
mufcles  with  the  metal  condudtor,  the 
movements  are  excited,  notwithftanding 
the  alteration  in  its  conftitution.  Befides, 
in  the  limbs  of  frogs,  which  have  been 
either  thrown  into  water,  or  expofed  to 
the  action  of  the  atmofphere  for  a  certain 
time,  I  have  found  the  nerves  apparently 
in  their  natural  ftate.  Yet,  notwithstand¬ 
ing  this  appearance,  it  is  by  no  means  a 
matter  of  indifference  for  the  experiment, 
what  part  of  the  nerve  is  prepared  and 
communicated  with. 

Experiment  XXL 
I  had  feveral  frogs  in  a  veffel  filled  with 
water,  I  mean,  always  prepared  ones.  I 

took 
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took  one  t  its  nerves  appeared  in  a  good 
flate.  I  coated  the  fpine,  and  eftablifhed 
a  communication  betwixt  it  and  them. 
The  movements  did  not  take  place.  I  laid 
bare  the  nerves  of  the  upper  part  of  the 
thigh,  and  coated  them.  My  conductor 
now  produced  ofcillations  and  tremblings. 
A  few  moments  afterwards,  I  coated  the 
nerves  of  the  other  leg  at  the  fame  height 
—•I  eflayed  it — the  limb  did  not  move — 
I  pa  fled  the  coating  lome  lines  lower 
down — it  ftill  remained  motionlefs — I 
followed  the  nerve,  but  the  movements 
only  took  place  when  the  coating  was 
brought  to  the  loweft  part  of  the  thigh. 

A  great  number  of  frogs  have  been  fa- 
crificed  tp  my  experiments ;  and  I  have 
conftantly  obferved,  that  when  there  was 
any  refiduum  of  vitality,  by  lowering  the 
coating,  and  trying  it  at  the  diftance  of 
every  line,  that  is  to  fay,  making  the 
communication  between  the  coating  and 
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the  nerve,  I  reached  the  point  which 
anfwered  to  the  experiment. 

From  this  it  appears,  that  this  condition 
of  the  nerves,  by  which  they  polfefs  the 
power  of  exciting  mufcular  motion — this 
life,  if  I  may  be  allowed  the  expreffion, 
continues  longer  in  their  extremities  than 
at  their  origin. 

But  is  not  their  origin  that  which  I 
call  their  extremities  ?  Let  us  leave  this 
to  be  decided  by  future  phyfiologifts. 

Since  eledrical  difcharges,  and  the 
movements  of  which  we  have  been  fpea Ic¬ 
ing,  take  place  by  means  of  twro  metals 
of  a  different  nature,  one  might  be  tempted 
to  imagine,  that-  it  is  the  metal  itfelf 
which  affords  the  eledricity. 

This  remark,  or  rather  objedion,  has 
been  made  by  many.  In  anfwer  to  it,  I 
firft  obferved,  that  at  two  or  three  differ¬ 
ent  times  I  had  produced  fhocks  by  being 
myfelf  the  condudor.  I  like  wife  afferted, 
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that  it  had  been  obferved,  that  fometimes 
one  metal  was  fufficient  for  the  experi¬ 
ment.  At  prefent,  I  can  give  numerous 
proofs  of  this  laft  circumftance.  The 
fails  I  am  about  to  relate,  are  by  no  means 
uncommon ;  on  the  contrary,  one  may 
witnefs  them  in  every  frog,  provided  the 
experiment  be  made  immediately  after  the 
animal  is  killed.  The  following  is  the 
method  which  I  have  obferved. 

Jdaving  prepared  one  of  thefe  animals, 
I  hold  it  fufpended  by  the  foot  with  one 
hand,  and  with  the  other  bring  the  fciflkrs 
gently  to  the  fpine,  or  to  the  nerves.  On 
this  contail,  the  legs  (hake  and  fly  from 
the  inftrument,  and  fometimes  thefe 
movements  are  effeiled  with  conliderable 
force  and  vivacity.  I  find  fmall  frogs 
afford  more  movements  than  large  ones, 
and  particularly  if  the  fpine  be  touched 
in  (lead  of  the  nerves;  in  fome  of  thefe 
the  contail  did  not  produce  any  effect. 
When  I  hold  the  frogs  fufpended  by  a 
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jfilken  thread,  or  if  the  fciffars  are  in- 
fulated,  no  movements  take  place. 

The  fmall  frogs  have  like  wife  prefented 
me  with  a  very  lingular  phenomenon. 
As  they  enjoy  much  vitality,  their  legs  are 
contracted,  or  drawn  upwards  with  as 
much  force  as  if  they  were  Hill  connected’ 
with  the  body.  If,  during  this  ftate  of 
contraction,  the  fpine  or  the  nerves  be 
touched  with  the  fciffars,  the  legs  almofl: 
conftantly  become  relaxed,  and  fall  down. 

I  have  likewife  feen  in  two  frogs  the 
movements  occur  at  the  diflance  of  half 
an  inch  from  the  fciflars,  and  which 
ceafed  at  the  moment  I  infulated  the 
fciflars. 

A  Hill  better  manner  of  exciting  the 
electricity  is,  to  hold  the  feet  of  the  frogs 
between  the  rings  of  the  fciffars,  and  incline 
them  in  fuch  a  way  as  to  permit  the  me¬ 
dulla  fpinales  to  fall  gently  upon  them. 

Inftead  of  two  conductors,  as  in  the  firfl 
experiment,  there  is  here  only  one,  and 
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on  that  account  it  is,  that  the  effeCts  are 
more  apparent. 

The  difcharg  es  excited  by  thefe  two 
means  boon  ceafe,  and  then  the  coating 
becomes  neceffary. 

It  conftantly  happens  in  this  new'  cir- 
cumftance,  when  the  coating  is  of  the 
fame  fort  of  metal  with  the  conductor,  that 
the. electricity  of  the  animal  does  not  make 
its  appearance. 

Profeffor  Galvani  afferts,  that  he  has 
fometimes  obtained  fome  very  weak  marks 
of  it,  although  the  plate  which  the  coat¬ 
ing  touched,  the  coating  itfelf,  and  the 
conductor  were  all  of  iron.  There  is, 
however,  reafon  to  believe,  that  all  the 

iron  was  not  of  the  fame  quality,  or  that 

, 

this  circumftance  happened  at  the  very  be¬ 
ginning  of  the  experiment.  My  attempts 
have  been  made  not  only  with  iron,  but 
with  other  metals,  as  copper,  lead,  tin, 
gold,  and  zinc.  To  excite  the  move¬ 
ments. 
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ments,  one  fhould  at  leaft  have  the  con¬ 
ductor  of  a  different  metal ;  I  fay  at  leaft, 
for  that  is  not  always  fufficient.  Amongft 
the  different  metals,  there  are  fome  more 
proper  for  the  experiment  than  others. 
There  are  others,  like  wife,  that  are  very 
improper,  when  the  animal  is  feeble,  and 
its  vitality  about  to  difappear. 

That  I  may  convey  a  more  precife  idea 
of  this  matter,  I  flaall  make  a  recital  of 
the  fet  of  experiments  I  had  the  honour  to 
make  before  the  CommilTaries  of  the 
Academy  of  Sciences  at  Paris,  or  rather 
of  thofe  we  made  together. 

Experiment  XXII. 

The  crural  nerves  of  a  frog  were  placed 
upon  a  piece  of  gold,  and  the  thighs  put 
in  contaCl  with  a  piece  of  filver.  A  cop¬ 
per  conductor  produced  flight  movements. 
Two  coatings  of  filver  did  the  fame,  by 
means  of  the  fame  conductor. 
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"When  a  coating  of  lead,  tin,  or  copper, 
was  fubftituted  for  that  of  filver,  which  en¬ 
veloped  the  nerves,  or  that  of  the  mufcles, 
the  movements  were  very  violent.  One 
might  obferve  the  following  gradation  in 
the  aCtion  of  metals. — Lead  produced  the 
mo  ft  violent  movements,  next  tin,  and  after 
that  copper.  In  proportion  as  the  frog  loft  its 
vitality,  the  metals  likewife  loft  the  faculty 
of  determining  the  paffage  of  the  electri¬ 
cal  fluid  in  the  animal.  Lead,  tin,  and 
zinc  retained  this  property  the  longeft. 

A  piece  of  glazier’s  lead  employed  for 
both  coatings,  with  a  conductor  of  the 
fame  metal,  produced  nothing.  But  when 
lead  of  different  qualities  was  made  ufe  of, 
as,  for  inftance,  glaziers  lead  and  that  of 
affay,  an  exciter  of  one  of  thefe  metals 
produced  remarkable  effects.  When  thefe 
two  different  leads  ceafed  to  produce  any 
appearance  of  contraction,  by  fubftituting 
for  one  of  the  coatings,  another  of  filver, 
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gold,  bifmuth,  antimony,  or  zinc,  very 
fliar p  movements  were  induced,  which 
put  the  animal  in  a  Hate  to  experience 
flight  convulfions,  when  the  two  different 
leads  were  re-applied.  When  the  electri¬ 
cal  power  of  the  animal  was  ffill  nearer 
being  exhaufted,  different  metals  excited 
convulfions,  but  coatings  of  glaziers  and 
aflay  lead  were  incapable  of  commanding 
them. 

The  eledtrical  aCtion  has  been  found  to 
difappear  in  the  following  order ;  glaziers 
lead  being  conftantly  ufed  for  one  of  the 
coatings. 

iff,  Aflay  lead  has  ceafed  to  induce 
movement. 

2d,  Tin, 

3d  Antimony, 

4th,  Zinc, 

5th,  Copper, 

6th,  Gold, 
yth,  Silver. 


A  fimi- 
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A  fimilar  phenomenon  occured  in  a  frog 
which  had  been  fubjedted  to  experiment 
for  an  hour.  Zinc  ferved  as  a  coating  for 
the  nerves.  On  placing  a  leaden  exciter 
upon  this  and  the  coating  of  the  mufeles, 
we  were  not  aware  of  the  flighted  move¬ 
ment  ;  but  as  foon  as  I  took  off  the  ex¬ 
citer,  and  deflroyed  the  communication, 
the  movements  took  place.  This  experi¬ 
ment  was  repeated  by  many  of  the  Com- 
mifTaries,  and  found  to  be  conftant. 

The  nerves  of  the  fore  legs  of  a  rabbit* 
detached  from  the  body,  were  enveloped 
with  a  piece  of  tin  foil.  By  placing  af¬ 
terwards  a  piece  of  filver  as  exciter  upon 
the  neighbouring  mufeles,  and  touching 
the  coating  with  it  at  the  fame  time,  the 
animal  experienced  violent  convulfions. 

When  one  of  the  coatings  was  of  gla¬ 
ziers  lead,  and  the  other  of  the  fame,  or 
of  affay  lead,  there  were  not  any  move¬ 
ments. 


Nor 


[  46  ] 

Nor  did  any  occur  with 
Lead  and  iron. 

Lead  and  gold. 

Lead  and  copper, 

Lead  and  zinc,  or 
Lead  and  antimony ; 

but  with  lead  and  bifmuth  flight  move¬ 
ments  were  excited. 

Since  that  period,  I  have  had  an  oppor¬ 
tunity  of  repeating  feveral  of  thefe  expe¬ 
riments,  and  particularly  that  where  the 
coatings  were  of  gold  and  lilver,  and  the 
condudtor  of  a  different  metal.  Very  fre¬ 
quently  it  has  difappointed  me.  If  the 
coating  is  of  filver,  and  the  conductor  of 
gold,  there  is  very  feldom  any  motion  ex¬ 
cited.  I  have,  ’tis  true,  procured  fome 
feeble  tranfitory  movements  two  or  three 
times  in  frogs,  and  twice  in  fowls,  in  a 
great  number  of  experiments,  but  never 
in  rabbits  or  cats. 

With  regard  to  the  other  metals,  there 
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are  fo  many  anomalies  as  to  render  it  im~ 
poffible  to  eftabliffi  a  fcale  of  their  affi¬ 
nities.  In  general,  it  appears,  that  lead 
makes  the  bell  coating,  and  filver  the  bell 
conductor.  It  fhews,  likewife,  that  the 
order  of  fucceffion  of  the  other  metals,  is 
in  a  certain  degree  proportioned  to  their 
analogy  with  the  two  firft. 

Metals  when  covered  entirely  with  feal- 
ing-wax,  are  not  good  conductors  when 
the  animal  begins  to  be  weak. 

I  have  obtained  only  fome  occafiona! 
feeble  fhocks  with  them,  whilft  with 
another  conductor  of  the  fame  metal, 
diameter  and  length,  I  have  had  frequent 
and  very  obvious  ones. 

In  proportion  as  the  principle  of  life 
difappears,  they  become  Hill  vvorfe  con¬ 
ductors,  and  are  incapable  of  being  fo  at 
all  before  it  is  entirely  extinCt.  The  other 
conductor  ferved  me  as  a  criterion  and 
meafure,  and,  in  faCt,  fo  did  thefe  when 
deprived  of  their  non-conduCting  covering. 

Water 
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Water  and  other  fluids,  which  give  paf- 
fage  to  the  electrical  fluid,  are  likewife 
capable  of  conducting  animal  electricity. 
Profeflor  Galvani  made  the  experiment 
with  water.  On  repeating  it  after  him,  I 
remarked  fome  circumftances  which  I  do 
not  find  taken  notice  of  in  the  account  of 
the  experiments  of  that  author.  (V.  Bib- 
liotheque  de  Turin,  An.  1792,  Mars. 
Y.  1.) 


I  obferved,  that  if  the  Operator  him- 
felf  formed  the  circle,  and  carried  the 
metal  he  held  with  the  fingers  of  one  hand, 
to  the  mufcles  immerfed  in  a  veflel  of 
water,  and  communicated  by  means  of  the 
other  hand  with  the  nerves  which  over¬ 
hang  the  edge  of  the  veflel,  in  this  cafe, 
the  animal  remains  motionlefs ;  this  does 
not  happen  if  the  experiment  be  made  in 
a  manner  diredtly  contrary. 

I  have  likewife  obferved,  that  if  the 
nerves  are  placed  in  another  glafs  of  water 
near  the  firfl,  it  is  always  neceflary  in 

order 
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order  to  produce  the  electrical  phenomena, 
that  the  metal  fhould  be  in  contact  with 
the  coating. 

If  the  conductor  con  lilts  only  of  one 
metal,  it  is  fufficient  that  its  two  extre¬ 
mities  touch  the  water  in  the  two  glafles. 
But  in  a  little  time,  its  conducting  fa¬ 
culty  becomes  fo  much  weakened,  as  not 
to  give  any  apparent  mark  of  the  circula¬ 
tion  of  the  eleCtrical  fluid.  In  fome 
frogs  even  it  is  found  ufelefs,  although 
employed  immediately  after  their  prepara¬ 
tion. 

But  if  two  different  metals  be  fubffi- 
tuted  as  conductor,  the  movements  will 
take  place ;  the  power  of  this  compound 
conductor,  has,  however,  its  limits  j  the 
electricity  not  palling  in  a  fufficient  quan¬ 
tity  to  put  the  mufcular  fibres  in  aCtion. 

To  produce  this  effeCt,  it  fhould  be 
carried  to  the  nerves  by  better  conductors 
than  water.  Metals  are  the  belt,  and  it 
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Is  by  means  of  them  we  difcover,  that 
this  adtive  principle,  of  which  the  animals 
appeared  exhaufted,  Hill  retains  confider- 
able  force,  and  does  not  perifh  in  fo  fhort 
a  time. 

Imagining  that  heat  would  increafe  the 
conducing  power  of  water,  I  heated  a 
fmall  quantity,  in  which  I  immerfed  a 
prepared  animal.  The  heat  was  not  con- 
liderable,  but  yet  I  perceived  it  adted  upon 
the  mufcular  parts  by  the  diftenfion  of  the 
legs.  I  now  refolved  to  eftablifh.  a  com¬ 
munication  between  the  legs  of  the  frog 
and  the  water,  by  means  of  a  coating, 
one  end  of  which  was  plunged  in  it. 
This  frog  having  been  much  injured, 
gave,  when  excited,  only  fome  flight 
Ihocks.  A  fecond  was  fubflituted,  and  the 
effedts  fucceeded  to  my  expedition.  As 
the  water  began  to  cool,  I  changed  it,  but 
that  I  poured  into  the  vefTel  was  much 
hotter  than  the  foil.  On  forming  the 
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communication,  I  could  fcarcely  perceive 
the  iigns  I  looked  for;  but  in  proportion 
as  the  heat  diminiihed,  they  became  more 
manifeft. 

Not  having  a  thermometer  along  with 
me,  nor  a  fuffjcient  number  of  frogs  to 
profecute  my  refearches  fo  as  to  purfue  and 
determine  all  thefe  gradations,  I  bethought 
myfelf  of  an  experiment,  for  which  I 
could  obtain,  as  it  were,  a  fixed  point ; 
this  point  was  that  of  boiling  water. 
When  in  this  ftate,  I  plunged  in  it  one  end 
of  my  conductor,  and  with  the  other 
touched  the  coating  of  the  nerves  of  the 
frog,  the  legs  of  which  communicated 
with  a  wire,  which  was  likewife  in  con¬ 
tact  with  the  water,  the  electricity  of 
the  animal  did  not  ihew  itfelf. 

Some  have  employed  fpirit  of  wine  in- 
Head  of  water,  and  becaufe  the  animal, 
whilft  immerfed  in  this  fluid,  did  not 
move,  have  concluded  that  fpirit  of 
wine  is  not  a  conductor. 

E  2 
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Spirit  of  wine,  however,  conducts,  but  not 
as  well  as  water.  To  afcertain  this  property, 
the  animal  fhould  not  be  expofed  to  the  ac¬ 
tion  of  the  fpirit  during  its  examination. 

Heat  increafes  the  conducting  power  of 
fpirit  of  wine  as  well  as  of  water,  but  this 
it  does  only  in  a  certain  degree.  Excefs 
of  heat  deftroys  it  altogether. 

I  have  made  the  fame  obfervation  with 
regard  to  cold.  When  water  has  been  at 
the  freezing  point,  it  has  never  afforded 
paffage  to  the  electricity  of  my  frogs. 
Thofe  who  are  acquainted  with  the  origi¬ 
nal  and  beautiful  experiment  of  the  cele¬ 
brated  Achart,  will  not  be  aftonifhed  at 
this  circumftance. 

Knowing  that  heat  changes  non-con- 
duCting  into  conducting  fubfiances,  I  tried 
it  upon  glafs  and  fealing-wax,  and  in  both 
it  fucceeded.  To  produce  this  effeCt, 
there  is  a  neceffity  for  two  coatings  one 
is  patTed  under  the  thighs,  and  the  other 
round  the  nerves.  An  interval  fhould  be  left 

between 
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between  the  two  coatings,  which  fhould 
be  occupied  by  a  piece  of  glafs  heated  till 
it  becomes  red ;  the  inftant  the  glafs  com¬ 
pletes  the  circle,  one  may  perceive  a  mo¬ 
mentary  fhock.  With  regard  to  the  feal- 
ing-wax,  the  apparatus  fhould  be  placed 
on  the  edge  of  a  table,  fo  that  with  a 
candle,  the  wax  being  placed  in  contact 
with  and  between  the  two  coatings  may 
be  heated  j  in  this  manner,  flight  trem¬ 
blings  may  be  excited.  It  is  not  the  flame, 
which,  in  this  cafe,  conducts  the  electri¬ 
city;  on  the  contrary,  flame  injures  the 
experiment,  when  it  makes  a  part  of  the 
conductor.  This  experiment  I  repeated 
after  M.  Cavallo. 

It  may  fee  enquired.  If  flame  be  not  a 
conductor?  For  my  own  part,  I  am  in¬ 
clined  to  think  it  is.  But  the  aCtion 
which  it  exerts  upon  animal  electricity,  is 
entirely  deftruCtive  of  its  effects.  I  di¬ 
rected  a  certain,  qijantity  of  electricity 
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through  flame,  before  it  could  poflibly 
injure  the  limbs  of  the  frog,  and  it  did 
not  occaflon  any  irritation.  But  the  frog 
was  extremely  powerful  when  it  had  not 
this  obftacle  to  furmount. 

May  1  trefpafs  upon  the  patience  of  my 
readers,  with  one  word  more  upon  conduc¬ 
tors?  Amongftmen,  there  are  feme  indi¬ 
viduals  who  are  good  condudtors,  others 
who  are  lefs  fo,  and  fome  again  who  appear 
to  be  almofl:  non-condudtors. 

I  was  one  day  carrying  on,  with  three 
of  my  friends,  fome  experiments  upon 
frogs.  A  frog  was  put  in  water,  and  we 
each  by  turn  eflayed  its  power.  T wo  of  us 
excited  flrong  convuliions,  the  third  only 
feeble  ones,  and  the  fourth  none  at  all. 
This  experiment  was  repeated  frequently 
with  the  fame  refult.  This  is  not  the  only 
example  I  could  adduce  of  the  reality  of 
this  fadt,  but  I  do  not  think  it  neceflfary 
to  dwell  any  longer  upon  it. 
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SECTION  II. 

JOEING  convinced  that  in  order  to  derive 
every  poflible  advantage  from  the  dis¬ 
covery  which  is  the  occafion  of  my  writ- 

)  / 

ing,  it  was  neceffary  to  accumulate  fads 
of  different  kinds,  I  undertook  the  fol¬ 
lowing  experiments. 

The  nerves,  the  great  fprings  by  which 
all  the  functions  of  the  animal  economy 
are  performed,  appeared  to  have  the  firfl 
claim  to  my  attention. 

As  nerves  are  conductors  of  a  fluid,  the 
properties  of  which  are  fimilar  to  that  of 
eledricity,  tying  them,  it  appeared  to  me, 
could  not  prevent  its  paflage  through 
them.  In  confequence  of  this  reafoning, 
I  tied  the  nerves  of  feveral  frogs,  but  not 
one  of  them  afforded  the  phenomena  I 
expeCted.  M.  Fattori,  a  young  man  of 
information,  obferved  to  me,  that  there 
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was  a  want  of  uniformity  in  this  refpedt. 
On  repeating  it,  I  remarked  that  fome 
frogs  continued  to  move  with  vivacity, 
that  others  gave  very  feeble  (hocks,  which 
did  not  laft  long,  and  others  again  re¬ 
mained  altogether  motionlefs. 

3  at  firft  thought  this  derived  from  a 
difference  in  the  conftitution  of  the  animals; 
but  as  one  day  I  obferved,  that  in  the  fame 
frog  one  leg  was  completely  motionlefs, 
whilft  the  other  was  agitated  by  violent 
convulfions,  I  entirely  gave  up  this  opinion. 

Experiment  XXIII. 

With  a  view  to  di (cover  the  real  caufe 
of  this  circumftance,  I  made  ligatures  at 
different  heights  in  ten  frogs ;  all  of  them 
moved  except  two,  in  which  the  ligature 
was  in  contadt  with  the  mufcles.  I  now 
ftretched  the  nerve  a  little,  fo  that  the  liga¬ 
ture  was  at  a  very  fmall  diftance  from  the 
mufcles  without  touching  them.  On  hav¬ 
ing 
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mg  refource  to  the  exciter,  the  move¬ 
ments  took  place. 

Experiment  XXIV. 

Although  the  laft  experiment  appeared 
decifive,  yet  I  could  not  avoid  repeating  it 
on  feveral  more  frogs.  Whenever  the  liga¬ 
ture  of  the  nerve  was  made  near  its  infer- 
tion  into  the  mufcles,  the  eleftrical  fluid 
did  not  fhow  itfelf  j  but  under  oppofite 
circumflances  it  was  fufficiently  evident. 
By  this  means,  I  could  at  pleafure  either 
fufpend  the  movements,  or  call  them  forth, 
by  approximating  or  removing  the  liga¬ 
ture  from  the  mufcles. 

Experiment  XXV. 

I  tied  the  crural  nerve  of  a  frog,  and 
armed  it  above  the  ligature.  The  other 
crural  nerve  was  detached  from  the  fpine, 
and  placed  fo  as  not  to  touch  either  the 
tied  nerve  or  its  coating.  On  applying 
the  exciter  to  the  coating  and  the  ifolated 
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nerve,  both  legs  were  affeded  with  flrong 
convulfions. 

Experiment  XXVI. 

Several  frogs,  the  nerves  of  which  had 
been  tied,  being  much  weakened,  did 
not  give  any  fign  of  vitality,  on  eftablilh- 
ing  a  communication /betwixt  nerve  and 
nerve,  but  on  forming  a  communication 
betwixt  mufcle'  and  nerve,  flight  fliocks 
were  excited. 

Experiment;  XXVII. 

On  touching  with  a  metal  arch  the 
coating  and  the  nerve  itfelf  above  the  li¬ 
gature,  the  movements  have  never  oc¬ 
curred.  It  is  to  be  underftood,  I  am  ftill 
fpeaking  of  frogs. 

,■  \  ,  _  ■  -  .  .. 

Experiment  XXVIII. 

Ligatures  made  upon  the  brachial  plexus 
of  dogs,  cats,  and  fowls,  although  in 
contad  with  the  mufcles,  have  not  pre¬ 
vented  the  paffage  of  the  native  eledricity. 

Experi- 
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Experiment  XXIX. 

Having  tied  and  armed  the  phrenic 
nerve  of  feveral  dogs  and  cats,  I  found  it 
poffible  to  produce  convulfions  of  the  dia¬ 
phragm,  although  the  extremities  of  the 
conductor  were  applied  above  the  ligature. 
Towards  the  laft,  the  ligature  became 
prejudicial  to  the  experiment. 

From  all  thefe  fadts  it  fhould  feem, 
i  ft.  That  when  the  nerves  are  tied,  the 
eledtrical  fluid  run  s  off  from  its  diredtjcourfe 
when  it  meets  with  a  better  conductor. 

2d,  That  when  it  has  no  other  courfe 
to  take,  it  follows  that  of  the  nerves j 
3d,  That  when  weak,  it  either  does  not 
pafs  at  all,  or,  if  it  does,  is  not  in  pof- 
feflion  of  fufflcient  power  to  excite  the 
irritability  of  the  mufcular  fibre. 

The  ligature  oppofes  to  artificial  the 
fame  obftacles  it  prefents  to  animal  elec¬ 
tricity.  When  I  made  my  firft  experi¬ 
ment,  I  tied  the  nerve  in  fuch  a  manner 
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as  to  have  it  in  my  power  eafily  to  remove 
it  from,  or  bring  it,  near  the  mufcles. 

If  the  ligature  was  at  a  very  fmall  dis¬ 
tance  from  the  mufcles,  an  extremely  mi¬ 
nute  portion  of  artificial  eledricity  was 
fufficient  to  put  into  adion  the  leg  of  the 
animal;  but  if  the  ligature  remained  in 
contad  with  the  mufcles,  to  obtain  the 
fame  phenomena  a  quantity  was  required, 
which,  proportioned  to  the  other,  was 
enormous.  This  obfervation  I  commu¬ 
nicated  to  Mr.  Nicholfon,  whofe  zeal  and 
abilities  in  philofophical  refearches  are  fo 
well  known  to  the  public. 

Along  with  this  gentleman  I  inftituted 
feveral  experiments,  of  which  the  follow¬ 
ing  are  the  refult. 

Experiment  XXXI. 

We  charged  a  fmall  Leyden  phial,  con¬ 
taining  three  fquare  inches  of  coated  fur- 
face,  with  eledricity,  the  wire  of  which 
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being  put  in  contad  with  Bennet’s  eledro- 
meter,  produced  a  divergency  of  half  an 
inch  in  the  gold  leaf.  We  then  applied  it 
to  a  flip  of  tin  foil,  which  was  in  contad 
with  the  crural  nerves  of  a  prepared  frog 
placed  upon  a  glafs  plate.  The  eledricity, 
by  means  of  this  arrangement,  and  a  fimi- 
lar  condudor  communicating  from  the 
extremity  of  the  feet  to  the  earth,  was 
confined  to  pafs  through  the  limbs.  The 
right  nerves  were  tied  by  a  ligature  clofe 
to  the  mufcles,  and  the  left  by  a  ligature 
at  fome  diflance  from  them.  The  right 
leg  remained  motionlefs,  the  other  ex¬ 
hibited  fome  flight  commotions. 

Experiment  XXXII. 

The  phial  was  charged  fo,  that  at  the 
diflance  of  three  inches  from  the  eledro- 
meter,  it  caufed  a  divergency  of  half  an 
inch.  The  experiment  being  repeated  as 
before,  the  left  leg  alone  was  convulfed 
feveral  times. 
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Experiment  XXXIII. 

The  divergency  of  the  gold  leaf,  at  the 
diftance  of  two  feet,  being  as  before,  the 
left  leg  only  was  convulfed. 

Experiment  XXXIV. 

The  phial  being  at  a  foot  diftance,  and 
the  divergency  the  fame,  the  refult  was  as 
above. 

Mr.  Nicholfon,  wilhing  to  have  another 
meafure  of  comparifon  for  the  electricity 
employed  in  thefe  experiments,  had  re- 
courfe  to  the  electrometers  of  Lane  and 
Henley.  The  explofial  fpark  was  firft 
difcharged  when  Lane’s  electrometer  was 
fet  to  t'-s-  of  an  inch,  the  intenfity  being 
at  the  fame  time  noted  by  the  electrometer 
of  Henley.  The  jar  was  then  again 
charged  to  this  intenfity,  and  applied  to 
the  prepared  limbs  of  the  frog  as  in  the 
foregoing  experiments.  The  left  leg  only 
was  convulfed. 
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Experiment  XXXV. 

He  then  took  a  higher  charge,  the 
fpark  of  which,  afcertained  in  fame  man¬ 
ner,  would  have  exploded  through  4-  of  an 
inch.  This  portion  which,  threw  the  left 
leg  into  convulfions,  did  not  produce  any 
alteration  in  the  right. 

Experiment  XXXVI. 

As  this  phial  contained  only  a  fmall 
quantity,  it  became  neceflary  to  fubftitute 
a  larger  jar;  becaufe  the  firft  diffipated  a 
portion  of  the  fluid,  and  by  that  means 
prevented  our  obtaining  an  exadt  meafure. 
The  coated  furface  of  this  fubftituted  jar, 
amounted  to  170  fquare  inches.  It  was 
charged  with  a  quantity,  of  which  the 
difcharging  diftance  was  by  Lane’s  elec¬ 
trometer  T  i'Q  of  an  inch.  On  directing 
this  fluid  through  the  nerve,  which  was 
tied  at  a  diftance  from  the  mufcles,  the 
correfponding  leg  was  fmartly  agitated. 

Expert- 


[  <4  1 


Experiment  XXXVII. 

A  like  quantity  did  not  occafion  the 
fmalleft  ofcillation  when  the  ligature  was 
placed  in  contact  with  the  mufcles.  The 
refiduum  excited  feveral  Ihocks  when  the 
ligature  was  flipped  back  to  a  diftance 
from  the  mufcles. 

Experiment  XXXVIII. 

«r 

The  difcharging  diftance  being  at  “ 
the  movements  only  took  place  when  the 
ligature  was  removed  from  the  mufcles. 

Experiment  XXXIX. 

tmt 

The  difcharging  diftance  being  at  — 
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no  movement  occurred  when  the  ligature 
touched  the  thigh. 

Experiment  XL. 

Although  the  ligature  remained  in  this 
fituation,  a  very  feeble,  tranfient  trembling 
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was  excited  when  the  difeharging  diftance 
was  — .  With  a  fmaller  charge,  no  ef« 
fedt  was  produced. 

Experiment  XLI. 

A  fmall  frog,  of  which  one  crural  nerve 
was  tied,  and  the  other  left  in  its  natural 
Hate,  was  expofed  to  the  adtion  of  a  por¬ 
tion  of  eledtricity  from  the  fame  jar,  the 
difeharging  dillance  of  which  was  -re-e-  of 
an  inch.  The  leg  to  which  the  nerve 
without  ligature  w^as  connedted  was 
(Irongly  convulfed,  whilfl  the  other  (hew¬ 
ed  no  (igns  of  motion. 

Experiment  XLII. 

-1 

The  difeharging  diftance  being  ~t  the 
movements  occurred  in  both  limbs,  but  in 
a  much  lefs  degree  in  that  whofe  nerve 
was  tied. 
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Experiment  XLIII. 

The  fpark  being  at  ~  of  an  inch,  pro¬ 
duced  no  movement  in  the  tied  fide,  but 
confiderable  ones  in  the  other  limb.  * 

Experiment  XLIV. 

That  of  of  an  inch,  gave  rife  to  a 
flight  ofcillation  in  the  toes  of  the  tied 
limb,  and  reiterated  fhocks  in  the  other 

Ieg* 

Experiment  XLV. 

j  1  '  •} 

A  fpark  of  —  of  an  inch  being;  made 
life  of,  the  leg  not  tied  was  fhaken  vigo- 
rou fly,  the  other  only  gave  a  flight  ofcilla¬ 
tion,  and  that  weaker  than  in  the  pre¬ 
ceding  experiment. 

Experiment  XLV!. 

A  fpark  of  ~  of  an  inch  produced  an 
ofcillation  in  the  toes,  which  was  only 
•  T  jllft 
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juft  perceptible ;  I  mean  of  the  tied  fide, 
for  the  other  leg  continued  to  be  ftrongly 
agitated.  Here  our  experiments  termi¬ 
nated'. 

On  repeating  this  kind  of  experiment 
by  myfelf,  I  have  frequently  obferved, 
that  the  legs  of  which  the  nerves  had 
been  tied  at  a  certain  diftance  from  the 
mufcles,  did  not  feel  the  aCtion  of  a  cer¬ 
tain  quantity  of  artificial  electricity,  al¬ 
though  they  were  violently  convulfed  by 
exciting  that  which  was  inherent  and  pe¬ 
culiar  to  them. 

Perhaps  this  observation  may  ferve  to 
furnifh  us  with  a  criterion,  by  which  we 
may  be  enabled  to  calculate  the  force  of 
animal  electricity.  If,  for  example,  five, 
fix,  feven,  or  eight  degrees  of  artificial 
electricity  are  not  fufficient  to  awaken  the 
mufcular  movements,  and  we  can  pro-  ^ 
duce  them  by  the  native  electricity ;  we 
lhall  be  warranted  in  concluding,  that  it 

F  2  is 


is  ftronger  than  the  known  quantity  of  five, 
fix,  feven,  or  eight  degrees  of  artificial 
electricity.  Might  we  not  by  this  means 
eftablifh  a  common  meafure?  Let  this 
be  fubmitted  to  the  confideration  of  phi- 
lofophers. 

The  impediment  which  both  animal 
and  artificial  electricity  experience  under 
the  circumflances  we  have  noticed,  is 
owing  to  the  approximation  of  the  coats 
of  the  nerves.  The  coats  of  the  nerves, 
then,  are  bad  conductors. 

There  exifts  in  nerves  a  fubftance  which 
appears  well  adapted  for  conducting  elec¬ 
tricity,  and  this  is  the  medullary  pulp 
itfelf.  As  this  pulp  is  of  extreme  deli¬ 
cacy,  I  imagined,  that  by  making  it 
undergo  fome  alteration,  fome  changes 
might  be  produced  in  its  conducting 
power.  This  idea  determined  me  to 
make  the  following  experiments. 
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Experiment  XLVIT. 

I  applied  opium  to  one  of  the  crural 
nerves  of  a  frog;  it  appeared  that  both 
this  and  the  other  extremity  had,  in  fome 
meafure,  fuffered  from  its  influence.  Yet, 
after  a  certain  time,  both  recovered  their 
former  force. 

Experiment  XLVIII. 

Opium  applied  to  the  cut  end  of  a  nerve, 
did  not  produce  any  effect  upon  its  vitality; 
the  movements  being  very  ftrong,  and 
continuing  for  a  long  time. 

Experiment  XLIX. 

Having  enveloped  the  crural  nerve  with 
opium,  and  let  it  remain  for  ten  minutes, 
my  exciter  could  not  bring  forth  any 
movements.  I  armed  the  nerve  along  the 
thigh,  and  the  movements  occurred.  The 
animality  of  this  leg  difappeared  three 

F  3  quarters 
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quarters  of  an  hour  before  that  of  the 
other. 

Experiment  L. 

Opium  was  fuffered  to  remain  upon  the 
crural  nerve  for  ten  minutes,  after  which, 
mechanical  flimuli  did  not  induce  any 
movement.  By  our  procefs,  however, 
the  leg  moved,  though  in  a  languid 
manner.  Mechanical  ftiumli  produced 
fenfible  movements  in  the  other  leg, 
and  ftrong  ones  alfo  enfued  from  the  ap¬ 
plication  of  the  exciter.  This  leg  lived, 
if  I  may  be  allowed  the  expreffion,  half 
an  hour  longer  than  the  other. 

I  V 

Experiment  LI. 

Four  minutes  after  opium  had  been  ap¬ 
plied  to  the  crural  nerve,  the  experiment 
fucceeded  as  well  as  in  the  other  which 
had  remained  untouched. 


Experi- 


C  V  ] 


Experiment  LII. 

I  plunged  the  crural  nerves  in  a  folution 
of  opium,  but  was  not  aware  of  any  dif¬ 
ference  betwixt  its  effects  and  thofe  of 
opium  ufed  in  fubftance. 

Since  that  time,  I  have  made  a  great 
number  of  experiments  with  opium,  both 
in  fubftance  and  folution,  the  refults  of 
which  I  (hall  only  notice,  as  the  detail 
of  the  whole  would  be  tirefome  to  the 
reader. 

Opium  has  fcarcely  ever  extinguiftied 
the  vitality  immediately.  Sometimes,  in 
about  five  minutes,  it  has  deprived  the 
portion  of  nerve  enveloped  in  it  of  its 
faculty  of  conducting  electricity,  and  has 
almoft  conftantly  accelerated  the  death  of 
thofe  parts  on  which  it  has  been  allowed 

to  exert  its  influence  for  a  longer  time,  as 

■ 

for  a  quarter  of  an  hour,  twenty  or  thirty 
minutes. 

The  folution  has  appeared  to  me  pof- 
F  4  fefled 
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feffcd  of  much  lefs  activity  than  the  opium 
in  fubftance,  and  frequently  has  not  done 
any  injury  to  the  parts  on  which  it  has 
been  applied. 

The  life  of  the  nerves  being,  as  we 
have  before  obferved,  more  particularly 
inherent  in  their  extremities  than  in  their 
origin,  it  became  neceffary  to  afeertain 
what  effects  opium  would  produce  upon 
them. 

Experiment  LIII. 

I  Gripped  the  tibia  of  its  mufcles,  fo  as 
to  have  it  in  my  power  to  apply  to  the 
large  nerves  which  run  along  the  edge  of 
this  bone,  a  quantity  of  opium.  To  the 
end  that  it  might  come  into  exadt  contact 
with  them,  I  pinched  it  and  them  a  little 
between  my  fingers ;  five  minutes  after¬ 
wards  I  made  life  of  the  common  exciting 
procefs,  and  to  ray  no  fmall  aflonifliment, 
was  not  able  to  procure  the  fmalleft  move¬ 
ment  in  the  limb. 


Experi 
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Experiment  LIV. 

I  repeated  the  experiment,  and  had  the 
fame  refult,  the  leg  on  which  the  opium 
had  not  been  applied,  prefented  the  ordi¬ 
nary  phenomena. 

Experiment  LV. 

In  a  third  frog*,  I  obferved  fome  feeble 
movements ;  but  on  re-applying  the 
opium,  the  vitality  foon  difappeared. 

Experiment  LVI. 

Of  five  frogs  employed  fucceflively, 
four  did  not  give  any  movements,  but  the 
fifth  was  fhocked  very  forcibly.  The 
opium  had  been  upon  the  nerves  from 
nine  to  ten  minutes. 

Experiment  LVII. 

The  frog  (it  is  always  to  be  underfiood, 

I  am  fpeaking  of  prepared  ones)  which 

had 
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had  not  felt  the  force  of  the  opium,  being 
again  fubmitted  to  its  adtion  for  half  an 
hour,  was  no  longer  in  a  hate  of  moving. 
By  many  experiments,  I  have  lince  been 
taught,  that  frequently  half  an  hour,  and 
in  fome  inhances  a  longer  time  was  requi- 
hte  for  the  deftrudtion  of  vitality. 

Experiment  LVIII. 

•In  addition  to  the  above,  I  made  alfo 
ligatures  in  the  extremities  of  the  nerves, 
but  without  any  difference  enfuing.  Nei¬ 
ther  could  I  find  any  when  I  cut  them.  It 
appears,  therefore,  that  opium  does  not  de- 
ftroy  all  at  once  the  life  of  the  portion  of 
nerve  with  which  it  is  in  contadt,  but  that 
it  affedts  it  in  a  fpecific  manner,  and  that 
this  affedtion  extends  as  far  as  the  fource 
of  the  reft  of  the  nerves,  or  to  fpeak  with 
more  propriety,  as  far  as  the  fpine.  This 
is  a  moft  interefting  fadt,  and  may  become 
very  ufeful  in.  the  hands  of  medical  prac¬ 
titioners,  The 


I 


[  75  3 

The  advantages  of  the  application  of 
blifters,  according  to  the  method  propofed 
and  pradtifed  by  the  celebrated  Cotunnio, 
are  better  explained  by  the  fa<£t  under  con- 
ficeration,  than  by  the  hypothefis  of  the 
author. 

Experiment  LIX. 

I  have  likewife  enveloped  with  opium 
the  tibia  of  live  frogs,  after  having  de¬ 
tached  the  mufcles  without  deranging  the 
larger  nerves.  The  leg  did  not  become 
paralytic.  On  killing  the  animal  and  fub- 
mitting  this  leg  to  the  experiment,  it  has 
experienced  more  violent  contra&ions  than 
the  other,  to  which  opium  had  not  been 
employed.  Ten  times  I  have  repeated 
this  experiment,  and  as  often  the  fame 
circumftance  has  enfued.  How  extremely 
difficult  of  explanatioii  is  this  phenomena! 


Expert- 
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Experiment  LX. 

Having  opened  the  abdomen  of  a  live 
frog  and  expofed  the  crural  nerves,  I  palled 
under  one  of  them  the  flat  handle  of  my 
fcalpel,  and  applied  fome  opium  upon  it. 
In  four  minutes  the  animal  loft  the  power 
©f  moving  the  leg.  During  this  fpace  of 
time,  the  exciter  produced  the  ordinary 
effects.  This  experiment,  which  I  have 
repeated  more  than  forty  times,  has  not, 
like  many  others,  prefented  anomalies  and 
want  of  uniformity.  At  every  repetition, 
the  frogs  have  conftantly  loft  their  power 
over  the  leg,  and  the  exciter  has  produced 
motion. 

In  this  cafe,  it  was  neceflary  to  coat 
either  the  nerves  or  the  mufeles. 

Why  opium  ftiould,  under  certain  cir- 
cumftanees,  a<ft  upon  the  nerves  and  not 
in  others,  is  what  I  am  altogether  igno¬ 
rant  of,  and  perhaps  the  beft  informed 
phyfiologifts  are  not  much  better  inftructed 
on  this  head.  Are 
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Are  phyficians  acquainted  why  thofe 
medicines,  to  which  we  have  improperly- 
given  the  title  of  fedatives  or  antifpafma- 
dies,  fometimes  operate  in  fuch  a  manner 
upon  the  nervous  fyftem,  as  all  at  once  to 
appeafe  the  orgafm  and  convulfions  ?  and 
why  at  others,  the  orgafmand  convulfions 
are  exafperated  by  their  exhibition  ? 

We  will  now  enquire  what  changes 
nerves  experience  when  effeded  by  opium. 
For  my  part,  I  believe  they  become  bad 
condudors,  and  that  in  confequcnce  the 
eledricity,  whether  animal  or  artificial 

abandons  the  nerves  and  difperfes  itfelf  as 

I  A 

we  have  before  remarked,  takes  place, 
when  the  ligature  happens  to  touch  the 
mufcles. 

Let  us  now  examine  the  efFeds  of  opium 
when  applied  to  the  mufcles. 

Experiment  LXI. 

After  having  held  one  leg  of  a  frog  in 
an  opium  bath  fox  ten  minutes,  in  a 

quarter 
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quarter  of  an  hour  I  fo  fatigued  it  by  ex¬ 
citement,  that  it  appeared  to  lofe  all  marks 
of  vitality.  I  then  palled  to  the  other, 
which  leaped  vigoroufly  when  touched  by 
the  conductor,  and  Ihewed  ligns  of  life  for 
at  leaf  an  hour  and  a  half  afterwards. 

Experiment  LXII. 

The  mufcles  of  three  frogs  which  had 
been  immerfed  in  a  folution  of  opium, 
continued  their  movements.  An  hour 
before,  they  were  forced  to  fwallow  a 
folution  of  opium  in  warm  water. 

Experiment  LXIII. 

Having  walhed  the  addudter  mufcles  and 
the  triceps  of  the  thigh  with  the  fame  folu- 
tion,  their  movements,  infead  of  being 
weakened,  were  evidently  increafed  by  it. 

Experiment  LXIV. 

A  quantity  of  a  folution  of  opium  was 
poured  between  the  ikin  and  thigh  of  two 

frogs. 
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frogs.  Notwithftanding  this  they  fhewed 
much  vigour,  and  I  was  not  able  to  fup- 
prefs  their  movements,  although  they  were 
immerfed  a  fecond,  and  even  a  third  time 
in  the  fame  folution. 

Experiment  LXV. 

I  repeated  this  experiment.  The  folu¬ 
tion  remained  between  the  fkin  and  the 
mufcles  for  twelve  minutes.  The  move¬ 
ments  did  not  take  place. 

Experiment  LXVI. 

In  a  third  frog,,  the  folution  was  fuffered 
to  remain  for  fourteen  minutes.  The  ex¬ 
citer  only  produced  fome  flight  fhocks. 

Experiment  LXVII. 

Four  frogs  were  all  at  once  made  the 
fubjedts  of  the  fame  experiment.  One 
was  fliocked  flightly,  the  others  with  the 
greateft  fmartnefs.  The  folution  em- 
*  ployed 
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ployed  was  the  fame,  fo  that  the  differ¬ 
ence  in  the  refult  could  not  be  attributed 
to  the  different  quality  of  the  opium, 
neither  could  it  be  imputed  to  its  action, 
being  more  or  lefs  continued  upon  the 
parts,  as  I  took  care  to  adopt  a  common 
fjpace  of  time  for  all  of  them  s  this  was  a 
quarter  of  an  hour. 

Experiment  LXVIII. 

Opium  was  introduced  betwixt  the  fibres 
of  the  triceps  of  the  thigh  of  a  frog,  the 
extremities  of  which  were  before-hand 
impregnated  with  the  fame  folution.  This 
frog  remained  motionlefs,  notwithftanding 
my  efforts  to  excite  it. 

Experiment  EXIX. 

Six  other  frogs  prefented  different  phe¬ 
nomena.  Opium  in  them  neither  fuf- 
pended  nor  weakened  the  mufcular  mo¬ 
tions. 


Experi* 
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Experiment  LXX. 

Opium  applied  to  ifolated  mufcles  for 
one  time  only  in  twenty  trials,  extin¬ 
guished  vitality  inflantaneoufly. 

Experiment  LXXI. 

The  mufcles  of  live  frogs  have  become 
infen  fible  to  mechanical  ftimuli,  after 
opium  has  been  applied  to  them  or  their 
nerves  for  fome  time.  They  have,  not¬ 
withstanding,  obeyed  the  power  of  the 
conductor  as  often  as  I  have  expofed  them 
to  its  influence. 

There  is  reafon  to  prefume,  that  opium, 
even  when  applied  to  the  mufcles,  adts 
upon  the  nerves,  and  not  at  all  upon  the 
mufcular  fibre.  Confequently  the  immo¬ 
bility  of  parts  arifing  from  this  caufe, 

may  be  confidered  as  the  effedt  of  an. 
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affedtion  of  the  nerves,  and  not  of  the 
irritable  fibre.  We  fhall,  however,  here- 

G  after 
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after  have  occafion  to  remark,  that  immo¬ 
bility  may  alfo  arife  from  a  vitiated  flate 
of  the  mufcular  fibres,  although  the  nerves 
be  in  a  flate  proper  for  conducting  elec¬ 
tricity.  And  we  fhall  likewife  fee  that 
the  ceffation  of  the  movements  frequently 
takes  place,  although  both  the  nerves  and 
the  mufcular  fibres  be  in  their  natural 
flate. 

It  is  true,  in  this  matter,  I  only  hazard 
conjectures,  but  there  will  be  found,  in 
the  account  of  the  experiments  and  faCts 
I  am  about  to  relate,  certain  obfervations 
which  render  thefe  conjectures  far  from 
being  unreafonable. 

Experiment  LXXII. 

Two  dogs,  in  which  the  brain  was 
deeply  wounded,  died  in  convulfions. 
One  of  them  gave  fhocks,  but  the  other 
remained  motionlefs,  notwithftanding  dif¬ 
ferent  coatings  and  the  belt  known  con¬ 
ductors 
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dilators  were  employed.  The  flefh  of  the 
latter  dog  was  of  a  loofe  texture,  and  he 
emitted  an  intolerable  flench. 

Experiment  LXXIII. 

A  cat  having  received  a  blow  on  the- 
head,  died  in  a  few  minutes,  and  afforded 
to  the  condu&or  only  fome  very  feeble 
figns  of  vitality.  There  was  not  any  fen- 

fible  change  in  the  mufcles. 

{ 

Experiment  LXXIV. 

The  brain  of  a  frog  being  laid  bare  and 
irritated,  the  animal  foon  died  convulled. 
To  afcertain  if  its  vitality  was  impaired, 

I  employed  the  ufual  means,  without  be¬ 
ing  aware  of  any  difference. 

Experiment  LXXV. 

Of  feveral  frogs,  the  brain  of  which 
had  beet*  flightly  injured,  fome  became 
convulfed,  others  were  rendered  paralytic, 

G  2  and 
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and  others  again  were  exempt  from  both 
thefe  affections. 

Experiment  LXXVI. 

The  brain  was  wounded  in  a  very  con- 
fid  erable  number  of  frogs.  Some  of  them 
died  immediately,  others  in  a  few  hours, 
and  fome  furvived  for  fome  days. 

It  has  been  found,  that  fome  frogs  only 

O  j 

experience  a  flow  lingeringdeath  from  the 
deftrudtion  and  laceration  of  this  organ  ; 
all  of  them,  however,  when  expoled  to 
the  tefl  of  the  exciter,  exhibited  their 
ordinary  vigour,  except  three,  in  which 
the  brain  had  been  lacerated,  and  which 
only  gave  momentary  fhocks.  The  muffles 
of  thefe  frogs  had  evidently  undergone  aq 
alteration. 

Several  frogs  killed  by  a  diffharge 
from  a  jar,  prefented  the  fame  figns  with 
others  which  had  not  experienced  this 
commotion. 

s 

Expert- 


[  85  ] 


Experiment  LXXVII. 

Three  fowls  deftroyed  by  a  fhock  from 
a  jar  through  the  brain  when  laid  bare, 
preferved  fuch  a  degree  of  vitality  as  ren¬ 
dered  them  proper  for  animal  electricity. 

Experiment  LXXVIII. 

A  fowl  killed  by  a  Arong  difcharge  did 
not  anfwer  to  the  trial,  as  the  electrical 
fluid  had,  as  it  were,  diforganifed  the 
whole  machine. 

Experiment  LXXIX. 

I  divided  the  blood-veflels  of  the  wing 
of  a  pigeon,  which  was  fcarcely  dead 
by  the  bleeding,  before  I  prepared  the 
other  wing,  but  it  was  not  poffible  to 
excite  any  movements.  I  likewife  re¬ 
peated  this  upon  the  legs,  without  fuccefs. 

g3 
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Experiment  LXXX, 

In  two  other  pigeons  I  coated  the  nerves 
of  the  wing,  having  previoufly  divided  the 
blood-vefTels.  From  time  to  time  I  excited 
fhocks  in  one  of  them,  and  which,  after 
death,  continued  to  afford  fome  tremblings. 
The  other,  which  had  been  left  to  itfelf, 
was  not  capable  after  death,  of  being  ex¬ 
cited  by  the  ordinary  procefs. 

Experiment  LXXXI. 

Whilft  exciting  fhocks  in  the  wing  of  a 
fowl,  juft  upon  the  point  of  dying  from 
lofs  of  blood,  the  convulfions  ceafed ; 
but  when  I  omitted  ufing  the  exciter,  they 
again  were  renewed. 

Experiment  LXXXII. 

A  dog  was  made  to  fwallow  a  quantity 
of  arfenic,  which  caufed  his  death.  When 
fubmitted  to  experiment,  it  could  not  be 

perceived 
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perceived  that  the  poifon  had  weakened 
his  electricity,  or  vital  power. 

Experiment  LXXXIII. 

The  cicuta  produced  the  fame  refult  in 
another  dog.  I  muft  notwithftanding 
obferve,  that  in  the  cafe  of  thefe  dogs, 
after  alluring  inyfelf  that  the  movements 
took  place,  I  did  not  continue  to  try 
them  for  any  long  time,  fo  that  I  cannot 
with  propriety  make  from  them  any  cal¬ 
culation  or  comparifon.  Thefe  experi¬ 
ments  therefore  may  be  conlidered  as  defi¬ 
cient  in  exaCtnefs. 

Experiment  LX XXIV. 

I  made  a  rabbit  fwallow  three  grains  of 
corrofive  fublimate  j  it  experienced  the 
effeCIs  of  the  poifon  immediately,  and, 
after  two  hours  palfed  in  pain  and  con- 
vulfions,  died. 

Having  prepared  a  fore-leg,  without 
detaching  it  from  the  body,  the  exciter 

G  4  could 
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could  not  produce  any  movement  in  it. 
The  mufcles  were  tenfe  and  fluff. 

Experiment  LXXXV. 

A  fecond  rabbit,  on  which  a  like  dofe 
had  been  forced,  languilhed  in  a  painful 
and  convulfed  date  for  four  hours,  after 
■  which  it  appeared  to  become  tranquil. 
Two  hours  after,  however,  it  died.  My 
attempt  to  awaken  the  movements  were 
ufelefs.  The  mufcles  of  its  limbs  were 
in  a  date  of  relaxation, 

Experiment  LXXXVI. 

Five  grains  of  fublimate  were  concealed 
in  a  piece  of  flelh,  and  given  to  a  dog.  A 
few  minutes  after  he  howled,  appeared 
uneafy,  and  vomited  fome  bilious  matter. 
His  pains  increafed,  and  in  nine  hours 
he  died,  as  it  were,  fuffocated  by  con- 
vuliions.  I  could  not  obtain  any  mark  of 
electricity .  The  flelh  of  this  animal  ap¬ 
peared  as  if  parboiled. 


This 
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This  tenfion,  laxity,  and  maceration  of 
the  mufcles,  are  the  mo  ft  common  acci¬ 
dents  which  fucceed  convulflons  excited 
by  the  caufes  juft  mentioned.  Thefe  are 
cafes  in  which,  although  the  nerves  are 
in  a  fit  ftate  for  conducting  electricity,  yet 
the  experiment  does  not  fucceed. 

In  the  ftate  of  tenfion,  the  mufcular 
irritability  is  in  aCtion.  In  what  manner 
does  it  fupport  itfelf?  Can  the  eleCtricity 
remain  included  between  the  mufcular 
fibres,  fo  as  to  maintain  them  in  a  ftate  of 
permanent  contraction  ?  Is  this  phenome¬ 
non  agreeable  to  the  received  laws  of  elec¬ 
tricity  ?  We  fhall  endeavour  to  folve  thefe 
queries,  when  we  fpeak  of  mufcular  mo¬ 
tion.  There  is  an  example  of  the  cir- 
cumftance  in  queftion,  in  the  operation 
called  crimping. 

The  flefli  of  fifh,  which  are  flayed  alive, 
and  cut  into  pieces,  falls  into  contraction, 
and  retains  its  contracted  ftate  even  after 
death#  The 
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The  ftiffnefs  of  bodies  after  acute  dif- 
eafes  is  not  an  unufual  occurrence. 

In  the  plague  at  Smyrna  during  the  year 
1-784,  and  which  I  have  defcribed  in  a 
work  printed  at  Laufanne,  the  bodies  of 
thofe  who  died  were  in  general  fo  ftifF, 
that  one  could  not  bend  their  arms  or 
legs  in  any  way.  Thefe  bodies  were  a 
long  time  before  they  became  putrid. 

In  poifoned  animals,  or  fuch  as  have 
fuffered  a  violent  and  cruel  death,  moft 
commonly  putrefaction  foon  makes  its  ap¬ 
pearance.  This  indeed  might  be  expeCted 
from  the  very  relaxed  and  almoft  parboiled 
ftate,  of  the  mufcles. 

Sometimes  animals  thus  circumflanced 
emit  ftrong,  difagreeable  effluvia,  from 
the  fecretion  of  a  putrid  fluid,  effected  in 
the  mid  ft  of  the  nervous  derangements; 
this  doubtlefs  contributes  to  the  diffolution 
of  the  folids,  and  may,  on  fome  occaflons, 
be  the  fole-deftroying  power. 


Let 
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Let  us  now  return  to  our  experi¬ 
ments. 

Experiment  LXXXVII. 

I  plunged  a  fowl  over-head  in  water, 
and,  when  it  appeared  to  be  dead,  excited 
its  eledtricity  in  the  wings,  which  had  been 
previoufly  prepared.  The  animal  was  re- 
ftored  to  life. 

Experiment  LXXXVIII. 

The  fame  experiment  was  repeated 
upon  another  fowl,  in  the  prefence  of  M. 
de  la  Metherie,  who  examined  it  himfelf, 
and  was  convinced  that  it  did  not  fhew 
any  figns  of  life.  I  then  employed  my 
exciter  upon  it,  but  many  difcharges  were 
required  to  red  ore  it  to  its  natural  date. 

Experiment  LXXXIX. 

Encouraged  by  this  refult,  I  caufed  an¬ 
other  fowl  to  be  drowned,  but  what  was 

my 
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my  furprife  when  I  faw,  that  inftead  of 
bringing  the  animal  to  life,  my  exciter 
could  not  call  forth  the  fmalleft  move¬ 
ment. 

Experiment  XC. 

Three  more  fowls  underwent  the  fame 
procefs,  and  one  only  gave  fome  very 
flight,  and  indeed  almoft  imperceptible, 
movements. 

Experiment  XCI. 

Six  other  fowls,  treated  as  before,  were 
flrongly  agitated  for  near  an  hour. 

Experiment  XCII. 

I  laid  bare,  and  coated  the  brain  as  well 
as  the  wings  of  other  drowned  fowls,  in 
order  to  bring  into  adtion  parts  of  greater 
energy.  Although  the  movement  in  thefe 
animals  were  flrong,  yet  they  did  not 
refufcitate. 


Expkri- 
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Experiment  XCIII. 

I  likewife  deffroyed  two  rabbits  in  the 
fame  way,  which  experienced  the  acci¬ 
dents  every  animal  prefents  in  our  experi¬ 
ments.  Thefe  rabbits  were  fmall,  and  on 
that  account  the  fliocks  were  neither  ftrong 
nor  of  long  duration. 

It  mull  not  be  fufpeded,  that  fome- 
times  the  fowls  remained  motionlefs  on 
the  application  of  the  exciter  for  want  of 
proper  precautions.  This  experiment  was 
always  made  with  the  utmoff  difpatch,  and 
the  bed:  metals. 

It  would  be  more  correfpondent  with 
reafon  to  fay,  that  in  thefe  fowls  the  ner¬ 
vous  fydem  and  principle  of  vitality  were 
affected.  Perhaps  perfons  in  afphyxia,  on 
whom  our  attempts  are  ineffectual,  are  in 
this  fatal  fituation. 

The  excitement  of  the  native  eledricity 
cannot  be  made  ufe  of  in  perfons  in  the 

ftate 
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ftate  of  afphyxia,  as  it  requires  a  barbarous 
operation,  the  confequences  of  which 
would  be  always  terrible  and  dillrefling. 
Artificial  ele&ricity,  however,  may  be 
very  applicable  under  thefe  circumftances, 
and  there  is  every  reafon  to  believe  its 
effedls  would  correfpond  with  our  expec¬ 
tations.  The  ingenious  Dr.  Abildgaard  has 
by  means  of  this  agent  been  enabled  to 
deprive  animals  of  all  fenfation  arid  mo¬ 
tion,  and  afterwards  to  recall  them  to  life. 
His  experiments  were  made  upon  fowls. 
On  palling  a  violent  fhock  through  their 
heads,  they  fell  down  apparently  dead, 
but  lie  re-animated  them  by  gentle  fhocks, 
pa-fled  through  the  heart  and  lungs. 

If  animals  apparently  drowned  are  fome- 
times  reftored  to  life  by  exciting  their  own 
eled:ricity,  they  are  not  capable  of  being 
fo  refufcitated  when  they  happen  to  perifh 
by  other  afphyxiae. 
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Experiment  XCIV. 

I  placed  fowls  under  glafs  veflels  filled 
fometimes  with  inflammable  air,  and  at 
others  with  vitiated,  or  with  phlogiflicated 
air.  The  Ihocks  which  I  obtained  by  the 
ordinary  procefs  were  extremely  weak, 
and  only  took  place  at  long  intervals  from 
each  other,  and  were  not  able  to  bring 
them  to  life.  In  thefe  animals  there  is  not 
any  obfervable  difference  the  mufcles  to 
which  one  could  attribute  this  want  of 
energy.  I  have  never  in  thefe  inftances 
made  ufe  of  artificial  electricity,  but  T 
believe  it  would  prove  ineffectual.  This 
agent  is  not  a  remedy  for  every  fpecies  of 
afphyxia,  on  the  contrary,  in  many  of  them 
it  may  prove  very  dangerous ;  but  without 
dwelling  longer  upon  this  fubjeCt,  let  me 
endeavour  to  lay  before  my  readers  fome 
new  faCts. 


Experi- 
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Experiment  XCV. 

I  included  feveral  frogs  in  glafs  vei- 
iels  filled  with  inflammable  air.  At  firft 
they  appeared  not  much  incommoded  by 
it,  but  fome  hours  after,  became  refllefs, 
were  agitated,  and  endeavoured  to  get 

,  V 

out.  xXfterwards  they  were  apparently 
quiet,  but  this  ftate  of  repofe  did 
not  laft  long.  Their  agonies  recom¬ 
menced,  as  well  as  their  efforts  to  efcape. 
In  the  midfl:  of  thefe  alternations  of  agita¬ 
tion  and  tranquility,  their  force  weakened, 
and  they  died. 

On  cutting  them  through  the  body,  I 
found  that  the  motion  of  the  heart  was 
conflantly  kept  up. 

The  flefh  in  general  retained  its  na¬ 
tural  colour.  Sometimes  it  was  rather 
red :  however,  one  cannot  with  pro¬ 
priety  affert,  that  this  appearance  is  ow¬ 
ing  to  the  addon  of  the  gas,  as  I  have 

feen 


£  97  1 

feen  many  frogs  of  the  fame  colour  the 
inflant  they  have  been  killed. 

In  thefe  .  cafes,  the  irritability  of  the 
mufcular  fibre,  and  the  vital  principle 
appeared  to  be  retained ;  but  I  cannot 
however  omit  obferving,  that  the  move¬ 
ments  were  fometimes  very  feeble,  al¬ 
though  the  animal  fubmitted  to  the  expe¬ 
riment,  was  before  well  furnifhed  with 
vitality.  This  fa&  fliews,  that  in  a  flate 
of  pain,  the  nerves  fuffer  under  certain 
circumftances  very  eflential  changes. 

Experiment  XCVI. 

Inflammable  air,  or  hydrogena  gaz,  did 
not  a£t  with  increafed  power,  or  rapidity 
upon  frogs,  in  which  the  heart  and  brain 
were  expofed. 

Experiment  XCVII. 

The  heart  when  removed  from  the  body 
and  placed  in  inflammable  air,  palpitated 
with  the  fame  fwiftnefs  and  force. 

H  Expert- 
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Experiment  XCVIII. 

Nitrous  air  is  more  noxious  to  the 
conftitution  of  frogs,  than  that  of  which 

we  have  been  fpeaking. 

(  ,  f  k 

They  are  fcarcely  plunged  in  it,  fcarcely 
make  one  infpiration  before  one  fees  them 
linking  againft  the  veffel,  ftruggling  and 
tumbling  over  in  the  mod:  confufed  man¬ 
ner.  In  the  midfl  of  thefe  violent  con- 
vulfions,  they  fall  as  it  were  into  a  fainting 
fit.  Some  few  minutes  after,  their  tor¬ 
ments  begin  again,  are  fucceeded  by  a 
kind  of  total  defertion  of  life.  Thefe 
alterations  take  place  feveral  times,  and  at 
length  give  way  to  a  tranquil  death.  In 
thefe  frogs  the  motion  of  the  heart  is  com¬ 
monly  deftroyed,  or  if  it  retains  fome 
palpitations,  they  are  feeble,  and  at  long 
intervals. 

This  vjfcus  is  found  much  difiended, 
and  filled  with  very  black  blood.  The 

mufcles 
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tnufcles  are  occafionally  in  a  flate^of  ftiff* 
nefs  and  tenlion,  at  which  time  the  move¬ 
ments  are  languid  and  tranfient.  At  other 
times,  the  movements  occur  as  in  the  moil 
animated  frogs. 

Four  of  thefe  frogs  prefented  a  lingular 
phenomenon.  At  the  firff  contact  of  the 
exciter  they  were  much  agitated,  but  be¬ 
came  motionlefs  after  three  or  four  fhocks. 

For  a  few  minutes  they  were  left  to 
themfelves.  I  afterwards  endeavoured  ta 
excite  them,  but  without  fuccefs.  Not* 
withftanding  in  frogs,  and  in  general  in 
all  animals,  the  movements  ceafe  gradually 
by  little  and  little. 

It  is  impoffible  that  the  nerves  Ihould 
lofe  their  conducting  power  all  at  once 
without  any  evident  caufe,  and  the  mufcles 
their  vis  infita. 

There  exilts  in  the  animal  economy  a 
principle  of  life  which  prevents  the  equi¬ 
librium  of  the  electricity  to  be  eftabli£hed, 

H  2  and 
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and  it  is  to  the  inadivity  of  this  prin¬ 
ciple,  that  in  all  probability  the  inftant 
aneous  immobility  is  owing* 

Experiment  XCIX. 

The  heart  when  expofed  to  the  contad 
of  nitrous  air,  continues  to  beat  for  fome 
time. 

Experiment  C. 

Frogs  which  have  their  heart  expofed, 
do  not  peri  Hi  more  quickly  in  nitrous  air, 
than  others  in  which  it  is  left  under 
natural  circumhances. 

I  have  fometimes  feen  the  movements 
of  the  heart  ceafe,  and  nofwithftanding 
the  animal  continue  to  exercife  its  volun¬ 
tary  motions.  This  fad:  leads  me  to  pre¬ 
fume,  that  nitrous  air  ads  more  upon  the 
iirit  ibility  of  the  heart  and  lungs,  than 
upon  the  fentient  principle. 


Expert- 
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Experiment  CL 

Mufcles  which  have  been  expofed  to  the 
action  of  the  nitrous  air,  experience  a  lofs 
which  may  be  calculated. 

Suppofe  we  take  the  pofterior  extremi¬ 
ties  of  a  frog  and  feparate  them  from  each 
other — one  is  placed  under  a  veflel  of 
nitrous  air,  and  the  otjjer  under  one  con- 
taining  atmofpheric  air.  The  former  leg 
moves  more  weakly  than  the  other,  and 
lofes  its-  vitality  more  quickly  ;  it  even 
ceafes  to  give  marks  of  electricity  when 
left  too  long  under  the  glafs. 

Experiment  C1L 

Having  repeated  the  fame  experiment 
with  inflammable  air,  I  was  aware  that  it 
operated  upon  the  mufcular  fibre  with  lefs 

activity  than  the  nitrous. 

* 

H  3 


Experi- 


[  102  ] 


Experiment  CIII. 

PhlogilHcated  air,  or  azotic  gaz,  is 
equally  noxious  to  frogs  with  the  nitrous. 
After  death,  the  heart  dill  beats.  Their 
fkfh  is  of  a  beautiful  purple  colour,  as  well 
as  their  blood.  With  regard  to  the  move¬ 
ments,  we  obferve  nearly  the  fame  acci¬ 
dents  as  occur  in  the  nitrous  gas,  except 
that  the  azota  does  not  produce  any  change 
in  the  mufcles  taken  off  by  the  animal. 

To  prove  this,  1  have  held  the  legs  of 
frogs  for  half  an  hour,  and  longer,  in  con¬ 
tact  with  this  gas,  and  when  I  came  to 
compare  them  with  the  others,  did  not 
find  that  they  had  been  in  the  lead 
changed. 

The  tlelh  of  animals  as  well  frugivorous 
as  carnivorous,  and  even  that  of  filhes, 
furnifhes,  on  chemical  analylis,  a  conlider- 
able  quantity  of  phlogiflicated  air. 

PhlogilHcated  air  appears  to  form,  as  it 


were, 
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were,  their  balls,  and  it  fhould  feem  that 
this  principle  gives  rife  to  the  mufcular 
irritability.  This  information,  which  we 
owe  in  the  firft  place  to  Mr.  Bertholet, 
and  afterwards  to  Mr.  Fourcroy,  may 
perhaps  explain  why  this  fpecies  of  gas 
does  not  produce  the  fame  effeCt  upon  the 
mufcles  as  the  gafes  before-mentioned. 

Will  phlogifticated  air  be  found  to  be 
as  good  an  antifpetic  as  fixed  air,  or  the 
acid  carbonic  gas? 

Experiment  CIV. 

I  killed  two  kittens  in  phlogifticated  air, 
and  prepared  their  fore  legs,  which  af¬ 
forded  the  fame  movements  as  in  the 
natural  ftate. 

Experiment  CV. 

Inflammable  air  deftroyed  the  life  of  a 
canary  bird,  but  did  not  affeCt  its  electri¬ 
city,  although  it  is  naturally  very  weak. 

H  4  Animals 
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Animals  may  lofe  their  electricity  in 
like  manner  as  they  lofe  their  heat  ;  I 
mean  to  allude  to  that  electricity  which 
animals  accumulate,  and  condenfe  in  cer¬ 
tain  organs,  for  the  purpofe  of  making 
life  of  as  they  find  occafion,  and  not  to 
that  electricity  which  is  found  in  all  bodies, 
independent  of  the  principle  of  life. 

The  aCtion  of  gas  is  different  from  that 
of  poifon,  as  is  evident  from  my  experi¬ 
ments,  as  well  as  thofe  made  by  other 
phyfiologifts,  prior  to  the  difeovery  of 
Galvani.  The  aCtion  of  miafmata  is 
likewife  different  from  that  of  gas  and 
poifon.  The  hiftory  of  difeafes  will 
fumifh  us  with  the  mofl  convincing 
proofs  of  this.  In  order  to  obtain 
fome  faCts  deduced  from  experiment,  I 
endeavoured  to  excite  gangrene  in  the  in- 
teflines  of  animals,  knowing  how  power¬ 
fully  the  miafmata  arifing  from  this  flate, 
aCt  upon  the  vital  principle. 


Experi- 
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Experiment  CVI. 

I  opened  the  bellies  qf  feveral  fowls 
near  the  anus,  laid  bare  the  inteftines,  and 
pafl"ed  ligatures  round  them.  The  refult 
was  not  always  the  fame.  Sometimes  the 
inflammation  took  place,  and  was  fuc- 
ceeded  by  gangrene  ;  at  other  times,  the  ' 
gangrene  had  fcarcely  begun  to  make  its 
appearance,  before  the  animal  fella  vidtim. 
In  other  cafes  again,  death  did  not  take 
place  before  feveral  hours  had  elapfed. 
When  the  inflammation  was  rapid,  the 
gangrene  aflumed  a  more  malignant  and 
deleterious  chara&er. 

Experiment  CVII. 

Two  fowls  died  before  either  inflamma¬ 
tion  or  gangrene  had  made  their  appear¬ 
ance.  * 


Experi- 


Experiment  CVOL 

In  other  fowls,  gangrene  occurred  with¬ 
out  appearing  to  be  preceded  by  inflam¬ 
mation. 

In  all  thofe  inflances  I  could  not  pro¬ 
cure  any  figns  of  electricity.  Not  with- 
Handing,  I  was  in  expectation  of  meeting 
with  it  in  thofe  fowls,  whofe  life  was  fo 
fuddenly  extinguilhed  by  the  impreffion  of 
the  gangrene  miafmata  upon  the  nervous 
Jyftem.  We  may  therefore  conclude, 
that  the  activity  of  this  matter  is  ftill 
more  energetic  than  that  of  poifons  and 
g'az* 

Experiment  CIX. 

The  fame  experiment  was  made  upon 
three  rabbits,  which  died  before  gangrene 
was  formed.  My  attempts  to  awaken  the 
movements  were  fimilar  as  to  their  effeCts, 
to  thofe  with  the  fowls. 


With 
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With  different  views,  I  have  formerly 
famifhed  animals,  and  obferved  they  all 
died  quietly.  In  thefe  cafes,  do  the  ani¬ 
mals  retain  any  refiduum  of  life  ?  To 
give  a  proper  folution  to  this  query,  we 
muft  have  recourfe  to  experiment,  as  con¬ 
jecture  only  leads  to  error. 

.  4  •  - 

Experiment  CX. 

Several  rabbits  were  fhut  up  in  a  room 
without  any  kind  of  food.  Some  of  them 
died  in  two  days,  others  in  three,  and 
iome  in  three  days  and  a  half. 

I  was  able  to  examine  fome  of  them  at 
the  moment  of  their  death.  They  did  not 
afford  any  figp  of  vitality.  This  appeared  to 
me  extraordinary,  inafmuch  as  the  mufcles 

did  not  exhibit  any  perceptible  change. 

.  r  ^  ,  ■  ,  \  ,  '  -  -  ... 

Experiment  CXI. 

Fowls,  although  of  a  very  different 
conftitution  from  rabbits,  are  pot  capable 

of 
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of  fupporting  hunger  for  a  long  time. 
Among#  ten,  the  fubjedts  of  experiment, 
there  was  not  one  that  reached  the  fixth 
day.  In  none  of  them  did  I  meet  with 
the  phenomena  I  was  in  fearch  of. 

Experiment  CXIL 

I  prepared  the  wings  before  the  animal 
was  dead,  but  this  precaution  did  not  en- 
fure  fuccefs. 

Experiment  CXIIL 

Three  pigeons,  of  the  wings  of  which 
I  had  coated  the  nerves  in  the  la#  moment 
of  life,  on  being  touched  by  the  exciter, 
appeared  to  be  enlivened,  and  gain  a  degree 
of  vigour  j  but  after  fome  fhocks  of  the 
wings,  they  fell  again  into  debility  and 
agony. 

The  fhocks  when  the  vital  principle  is 
nearly  extinguifhed  are'  very  feeble,  and 
ceafe  altogether  two  or  three  minutes  be¬ 
fore 
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fore  the  animal  expires.  After  this  pe¬ 
riod,  we  endeavour  in  vain  to  produce 
frefli  movements. 

Experiment  CXIV. 

In  a  kitten  which  had  lived  nine  days 
without  eating  or  drinking,  I  had  a  fimilar 

refult. 

Experiment  CXV. 

I  caufed  a  dog  to  be  killed,  which  had 
neither  eaten  or  drank  for  twenty-three 
days.  Having  prepared  and  excited  the 
legs,  I  found  the  movements  neither  fo 
ftrong  nor  fo  lafting  as  they  ordinarily  are. 

In  the  experiments  of  Redi,  dogs  lived 
in  a  Rate  of  the  molt  complete  abftinence 
for  thirty-four  or  thirty-fix  days  j  in  my 
own  they  have  exceeded  that  period. 

We  meet  with  fimilar  examples  in  other 
claffes  of  animals,  and  paticularly  in  the 
human  race.  Thefe  phenomena  begin  to 

be 
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be  lefs  aftonilhing  in  confequenee  of  the 
information  we  are  now  in  pofleffion  of. 
We  know  that  the  fluid,  which  has  hi¬ 
therto  been  called  the  nervous  fluid,  by 
means  of  which  all  the  movements  and 
functions  of  the  animal  economy  are  ex¬ 
ecuted,  is  eledtricity  itfelf,  and  that  animals 
may  receive  it  from  the  earth  and  from  the 
atmofphere.  I  do  not  fpeak  of  the  other 
means  which  nature  employs  for  the  pre- 
fervation  of  thefe  beings,  becaufe  the  fub- 
jedt  would  be  foreign  to  my  prefent  work. 
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SECTION  in. 

I  HAVE  averted,  that  the  nervous  fluid 
is  the  fame  with  electricity,  and  with 
good  reafonj  for 

<o 

Subftances  which  conduCl  electricity, 
are  conductors  likewife  of  the  nervous, 
fluid. 

Subftances  which  are  not  conductors  of 
eledricity,  do  not  conduCt  the  nervous 
fluid. 

Non-conduCting  bodies,  which  acquire 
by  heat  the  property  of  conducting  elec- 
tricity,  preferve  it  likewife  for  the  nervous 
fluid. 

Cold,  at  a  certain  degree,  renders  water 
a  non-conduCtor  of  electricity,  as  well  as 
of  the  nervous  fluid. 

The 
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The  velocity  of  the  nervous  fluid  is,  as 
far  as  we  can  calculate,  the  fame  with  that 
of  electricity. 

The  obftacles,  which  the  nerves  under 
certain  circumftances  oppofe  to  electricity, 
they  prefent  likewife  to  the  nervous  fluid. 

Attraction  is  a  property  of  the  eleCtric 
fluid,  and  this  attraction  has  been  dif- 
covered  in  the  nervous  fluid. 

We  here  fee  the  greateft  analogy  be¬ 
tween  thefe  fluids;  nay,  I  may  even  add, 
the  characters  of  their  identity. 

As  to  what  regards  the  attraction,  I  may 
perhaps  have  been  deceived  in  my  experi¬ 
ments,  or  have  fancied  what  did  not  exift. 

But  though  I  may  miftrufl:  my  own 
obfervation  on  this  point,  yet  the  Com¬ 
mittee  of  the  Academy  of  Sciences  at 
Paris,  with  whom  I  repeated  the  experi¬ 
ments  upon  animal  electricity,  and  who 
were  witnefles  to  the  attraction  in  a  lefs 
equivocal  manner  than  I  was,  could  not 
eaiiiy  be  miftaken.  They 
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They  placed  a  prepared  frog  in  a  veffel, 
which  contained  the  electrometer  of  M. 
Coulomb,  charged  negatively  and  posi¬ 
tively  by  turns.  In  both  cafes,  in  exciting 
the  animal  in  the  common  way.  the  ball 
of  the  electrometer  was  attracted;  (See 
Med.  Eclairee,  ou  Journal  redige,  par  M. 
Fourcroy,  T.  io, n.  n.  pour  Aout  1792.) 

If  we  refleCt,  at  prefent,  upon  the  phe¬ 
nomena  prefented  by  the  torpedo  and  gym- 
notus ;  if  we  coniider  that  the  fluid  dis¬ 
charged  by  them  is  conducted  or  arrefted 
by  the  fame  fubftances,  which  conduCt  or 
arreft  the  nervous  fluid ;  we  cannot  avoid 
being  convinced  that  the  fhock  of  the 
torpedo,  and  the  Ihock  and  fpark  -of  the 
gymnotus,  are  effects  of  the  fame  caufe, 
which  produces  the  movements  in  the 
frogs,  fowls,  cats,  dogs,  and  horfes, 
made  the  fubjeCts  of  experiment. 

And  as  it  would  be  abfurd  to  aflert,  that 
the  property  of  the  torpedo  is  derived 

I  from 
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from  a  caufe  different  from  that  of  the 
gymnotus,  becaufe  the  torpedo  does  not 
emit  fparks  ;  fo  it  would  be  equally  abfurd 
to  maintain,  that  the  fluid  of  frogs,  fowls, 
cats,  dogs,  &c.  is  not  the  fame  as  that  of 
the  torpedo  and  gymnotus,  becaufe  the  for¬ 
mer  neither  gives  fliocks,  nor  emits  fparks. 
The  principle  is  the  fame.  By  means  of 
this  principle,  all  the  effects  may  be  ex¬ 
plained;  confequently  it  would  be  contrary 
to  the  laws  of  phiiofophifing  to  admit  of 
any  other. 

If  the  principle  is  unique,  it  mu  ft  be 
electricity ;  for  if  we  examine  every  fpecies 
of  animal,  we  fhall  meet  with  every  cha¬ 
racter  of  this  fluid. 

In  fpeaking  of  the  torpedo  and  gymno¬ 
tus,  we  cannot,  without  being  guilty  of 
injuftice,  omit  to  mention  the  name  of  Mr. 
Walfti,  nor  refufe  him  an  extenfive  por¬ 
tion  of  merit. 

He  was  certainly  the  flrft  who  explained 

the 
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the  power  of  the  torpedo  by  the  known 
laws  of  electricity,  and  who  knew  how 
to  imitate  exactly  the  appearances  afforded 
by  this  fifh,  with  the  eleCtrical  fluid. 
Some  difficulties  Hill  remained  but  they 
were  removed  by  the  experiments  of  Mr. 
Cavendifh. 

Mr.  Walffi  likewife  was  the  Arid  who 

obtained  the  fpark  from  the  gymnotus. 

Mr.  Williamfon  had  obferved,  that  the 

fluid  of  the  gymnotus  could  pafs  ever  a  very 

fmall  interruption  of  the  chain,  but  was 

never  fortunate  enough  to  fee  the  fpark. 

Notwithffanding,  he  was  convinced  by  his 

own  experiments,  that  the  fluid  of  the 

fifli  was  eleCfricity  itfelf.  “  As  the  fluid 

* 

(fays  he)  difeharged  by  the  eel,  affeCts  the 
fame  parts  of  the  human  body,  that  are 
affeCted  by  the  electric  fluid  j  as  it  excites 
fenfations  perfectly  fimilar ;  as  it  kills  or 
fluns  animals  in  the  fame  manner ;  as  it  is 
conveyed  by  the  fame  bodies  that  convey 

I  2  the 
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the  electric  fluid,  and  refufes  to  be  con¬ 
veyed  by  other  bodies  that  refufe  to  con¬ 
vey  the  eledlric  fluid,  it  rauft  be  the  true 
eledtrical  fluid :  and  the  fhock  given  by 
this  eel,  muft  be  the  true  eledlrical  fhock.1® 
Phil.  Trank  vol.  Ixv. 

Several  natural!  fts,  with  whom  I  have 
converfed  upon  animal  eledlricity,  are  of 
opinion,  that  this  fluid  is  analogous  to  the 
eledlricity  diffufed  through  the  univerfe, 
but  that  it  is  not  of  the  fame  nature. 
Eledlricity,  fay  they,  cannot  adt  but  when 
its  equilibrium  does  not  exift:  Now  it 
fhould  be  fuppofed,  that  it  is  accumulated 
in  fome  part  of  the  animal  j  but  as  the 
parts  of  animals  are  all  condudtors  of  elec¬ 
tricity,  fuch  an  accumulation  cannot  take 
place,  confequently  it  is  not  eledlricity, 
which  in  animals  performs  the  fundtions 
of  the  nervous  fluid.  In  my  anfwer  to 
thefe  gentlemen,  I  fhall  obferve,  that  ani¬ 
mal  eledlricity  is  in  like  manner  condudted 
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by  all  the  parts  of  the  body  :  the  mufcles, 
tendons,  memhranes,  veffels,  bones  them- 
felves,  and  the  nerves,  are  condudors  of 
this  fluid.  Thus  their  argument  is  of  no 
weight,  as  it  does  not  obviate  the  difficulty 
they  raife. 

The  following  experiments  will  demon- 
ft  rate  what  I  have  faid  refpeding  the  con¬ 
cluding  power  of  parts. 

Experiment  CXVI. 

1  detached  a  mufcle  with  its  tendon  from 
a  frog.  I  placed  the  tendon  upon  a  piece 
of  filver  coin,  and  the  mufcle  upon  the 
thigh  of  another  frog,  the  crural  nerves  of 
which  were  prepared.  This  eftablifhed  a 
communication  between  the  money  and 
the  frog.  I  then  touched  the  coating  and 
the  money  with  the  exciter,  and  the  frog 
became  convulfed.  The  fame  thing  took 
place  equally  well  when  I  made  ufe  of  the 
tendon  alone.  When  the  vitality  begins 

1 3  to 
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to  diminifh,  the  experiment  does  not  fuc- 
ceed,  or  at  leaft  only  in  an  irnperfeCt 
manner. 

Experiment  CXVII. 

I  placed  membranes  in  the  lame  manner 
with  the  mufcle  and  tendon,  and  found 
they  were  conductors. 

Experiment  CXVIII. 

I  prepared  the  blood-veffels  of  the  pof- 
terior  extremities  of  a  frog,  and  managed 
the  coating  in  fuch  a  way  as  to  prevent  it 
touching  the  nerves  which  accompanied 
the  veffels. 

When  the  communication  was  efla- 
blifhed  between  the  veffels  and  the  muffles, 

by  means  of  a  conductor,  the  extremities 

/  . 

became  convulfed. 

Experiment  CXIX. 

I  divide]  the  nerves,  and  feparated  them 
from  the  veffels ;  on  effablifhing  again  the 


communi- 
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communication,  as  in  the  preceding  expe¬ 
riments,  the  limb  remained  motionlefs. 
I  then  brought  the  cut  ends  of  the  nerves 
near  the  veffels,  without  fuffering  them  to 
touch  the  coating,  and  the  exciter  pro¬ 
duced  very  evident  movements  at  feveral 
different  times.  This  does  not  occur  when 
the  electricity  becomes  weak. 

Experiment  CXX. 

Having  placed  the  extremity  of  a  bone 
in  contact  with  a  prepared  frog,  I  put  the 
conductor  upon  the  other  end  and  upon 
the  coating.  Shocks  were  excited,  which 
ceafed  when  the  bone  was  divefted  of  its 
periofteum. 

Experiment  CXXL 
In  place  of  the  bone,  I  fubftituted  the 
nerves  of  another  frog,  and  the  move¬ 
ments  till  occurred. 

How  can  it  happen,  that  parts  of  the 

I  4  animal 
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animal  become  charged  in  p/kr  or  minus, 
in  the  midft  of  circumftances  fo  inimical  to 
it  ?  I  am  not  aware,  I  confefs,  of  the  means 
which  nature  makes  ufe  of  in  this  procefs, 
but  I  am  perfedly  convinced  that  this  pro¬ 
cefs  does  take  place. 

Let  thofe  who  doubt  this,  confider  for 
a  moment  the  phenomena  of  heat  in  ani¬ 
mated  beings. 

Quadrupeds,  infeds,  birds,  fifli,  in  a 
word,  all  animals,  and  even  trees,  plants, 
and  flowers,  have  their  fpecific  temperature. 
Each  has,  if  we  may  fo  exprefs  it,  its 
meafure  apart. 

Thefe  beings  even  generate  their  own  heat, 
retain  it  with  tenacity,  and  perifli  before 
they  lol'e  it  entirely.  Mr,  Hunter  has 
made  upon  this  fubjed  fome  very  intereft- 
ing  experiments,  from  which  it  appears, 
(fays  he)  “  that  an  animal  mu  ft  be  deprived 
of  li  e  before  it  can  be  frozen — That 
there  is  an  exertion  or  expence  of  animal 

powers, 
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powers,  in  doing  this,  in  proportion  to 
the  perfection  of  the  animal,  the  natural 
heat  proper  to  each  fpecies,  and  to  each 
age. — It  may  alfo  perhaps  depend,  in  fome 
degree,  on  other  circumftances  not  hitherto 
obferved;  for,  from  experiments  upon  dor¬ 
mice,  I  found,  that  in  thefe  animals, 
which  are  of  a  conftitution  to  retain  nearly 
the  fame  heat  in  all  temperatures  of  the 
air,  it  required  the  greateft  cold  I  could 
produce  to  overcome  this  power,  while  in 
other  experiments,  this  power  in  the  toad 
and  fnail,  whofe  natural  heat  is  not  always 
the  fame,  but  is  altered  very  materially 
according  to  the  external  heat  or  cold,  was 
exhaufted  in  a  degree  of  cold  not  exceeding 
io°  or  1 50,  and  the  fnail  being  the  molt 
imperfeCt  of  the  two,  its  power  of  gene¬ 
rating  heat  was  by  much  the  weakeft. — 
The  imperfeCt  animals  will  allow  of  a 
confiderable  variation  in  their  temperature 
of  heat  and  cold.- — Plants,  when  in  a  ftate 

of 
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of  adtual  vegetation,  or  even  in  fuch  a 
ftate  as  to  be  capable  of  vegetating  under 
certain  circum  fiances,  in  lift  be  deprived  of 
their  principle  of  vegetation  before  they  can 
be  frozen.  Vegetables  have  a  power  within 
themfelves  of  producing  or  generating 
heat,  but  not  alw'ays  in  proportion  to  the 
diminution  of  heat  by  the  application  of 
cold,  fo  as  to  retain  at  all  times  an  uni¬ 
form  degree  of  heat ;  for  the  internal  tem¬ 
perature  of  vegetables  is  fufceptible  of 
variations  to  a  much  greater  extent  indeed, 
than  that  of  the  moft  imperfedt  animals, 
but  ftill  within  certain  limits.  Beyond 
thefe  limits,  the  principle  of  vegetable,  as 
of  animal  life,  refills  any  further  change. 
The  heat  of  vegetables  varies  according  to 
the  temperature  of  the  medium  in  which 
they  are,  which  we  difeover  by  varying 
that  temperature,  and  obferving  the  heat 
of  the  vegetable.  The  expence  of  the 
vegetating  powers  in  this  cafe,  is  propor¬ 
tioned 
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tioned  to  the  neceffity,  and  the  whole  ve¬ 
getating  powers  may  be  exhaufted  in  this 
way. — This  power  is  mod  probably  in 
proportion  to  the  perfe&ion  of  the  plant, 
the  natural  heat  proper  to  each  fpecies, 
and  the  age  of  each  individual.  It  may 
alfo  perhaps  depend,  in  fome  degree,  on 
other  circumftances;  for  in  an  experiment, 
the  old  fhoot  did  not  lofe  its  powers, 
while  that  which  was  young,  or  growing, 
did;  and  in  two  other  experiments  we 
found,  that  the  young  growing  fhoot  of 
the  fir,  was  with  great  difficulty  frozen  at 

io°,  while  a  bean-leaf  was  eafily  frozen 

\ 

at  22  ;  and  in  another  experiment,  the 
young  fhoot  of  the  fir  thawed  the  ice  at 
28°  much  fafter  than  the  leaf  of  the  bean. 
The  roots  of  vegetables  are  capable  of 
refilling  cold  much  more  than  the  Hem  or 
leaf. 

So  far,  animal  and  vegetable  life  appear 
to  be  the  fame,  yet  an  animal  and  vege¬ 
table 
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table  differ  in  one  very  material  circurn* 
fiance.  An  animal  is  equally  old  in  all 
its  parts,  excepting  where  new  parts  arc 
formed  in  confequence  of  difeafes ;  and 
we  find,  that  thefe  new  or  young  parts  in 
animals,  like  the  young  fhoot  of  vegeta¬ 
bles,  are  not  able  to  fupport  life  equally 
with  the  old ;  but  every  plant  has  in  it  a 
feries  of  ages.  According  to  its  years,  it 
has  parts  of  all  the  fucceffive  ages  from  its 
firft  formation,  each  part  having  powers 
equal  to  its  age ;  and  each  part  in  this  re- 
fpedt  being  fimilar  to  animals  of  fo  many 
different  ages.”  Philof.  Tranf.  An.  1775. 

The  author  has  likewife  fimilar  fadts  iit 
his  work  on  the  Animal  Economy. 

The  experiments  of  Mr.  Hunter  recall 
to  our  recolledtion  thofe  of  Dr.  Fordyce, 
which  are  at  once  furprifing  and  decifive. 

The  Dodtor  brought  fome  rooms  to 
different  temperatures,  by  gradually  in- 

creafing 
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creating  their  heat.  The  greateft  degree 
of  heat  the  firfl  time  was  130°.  He  ex- 
pofed  himfelf  to  it,  and  was  able  to 
remain  in  it  fifteen  minutes.  The  furface 
of  his  bodv  was  covered  with  fweat,  and 
the  thermometer  placed  under  the  tongue 
flood  at  ioo°. 

He  increafed  the  heat  to  2140,  which 
he  was  capable  of  fuftaining  for  a  quarter 
of  an  hour.  The  thermometer  flill  did 
not  exceed  1  oo°. 

A  dog  can  live  in  air  heated  to  260°  for 
a  confiderable  time,  and  yet  retain  its  own 
temperature.  From  other  experiments 
which  the  author  has  made,  it  appears, 
that  in  living  animals  the  power  of  refilling 
heat  does  not  arife  folely  from  evapora¬ 
tion,  and  that  certain  animals,  as  frogs 
for  inftance,  receive  heat  more  flowly 
when  living  than  when  dead. 

Thus  have  animals  a  power  of  genera¬ 
ting  caloric,  and  if  we  may  fo  fay,  con- 

centra- 
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centrating  and  preferving  it,  although 
placed  in  a  medium  much  below  thesr 
temperature ;  and  they  have  likewife  a 
power  of  generating  cold  when  the  fur¬ 
rounding  medium  is  confiderably  above 
their  natural  heat. 

There  is  then  in  bodies,  which  enjoy 
life,  a  principle  which  regulates  their  tem¬ 
perature  according  to  the  neceffity  of  the 
cafe.  And  why  fhould  there  not  be  a 
principle,  or  force,  to  accumulate  and  con- 
den  fe  eletflricity  ? 

It  may  be  objected,  that  when  an 
animal  is  placed  in  a  cold  medium,  it  de- 
compofes  by  the  procefs  of  refpiration  a 
larger  quantity  of  air,  and  confequentlv  a 
greater  quantity  of  caloric  is  ab  forked  by 
the  blood.  That  in  animals  placed  in  a 
medium,  the  temperature  of  which  is 
above  the  ftandard  of  their  natural  heat, 
the  evaporation  from  the  furface  increafes, 
and  the  quantity  of  inflammable  principle 
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in  the  blood  dimin idles,  fo  that  there  en- 
fues  a  double  lofs  of  caloric,  and  it  is  in 
this  way  that  the  heat  of  the  animal  is  kept 
at  its  level,  or  furpaffes  it  but  very  little. 
Laftly,  it  may  be  advanced,  that  every 
thing  lingular  and  wonderful  obfervable  in 
the  heat  of  animals  is  capable  of  being 
very  well  explained,  without  having  re- 
courfe  to  an  occult  principle  of  life,  and 
that  from  thefe  fadts  I  cannot  deduce  any 
conclufions  favorable  to  my  fyftem.  If 
one  could  explain  how  animated  beings 
which  do  not  breathe,  and  which  are  fo 
circumftanced  as  not  to  be  liable  to  have 
evaporation  take  place  with  them,  have  a 
power  of  generating  heat  and  cold  ;  F  if 
one  could  prove  to  demonftration  that  the 
inflammable  principle  is  really  increafed 
or  diminifhed  in  proportion  to  the  calls  of 
neceffity,  then  I  would  allow  that  the 
powers  of  generating  heat  and  cold  to  be 
known.  But  philofophers  have  not  yet 

attained 
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attained  this  point.  Perhaps  they  will  at¬ 
tain  it,  and  then  all  the  myftery  will  bo 
revealed.  They  will  perhaps  likewife  be 
able  to  difcover  in  what  manner  the  con- 
den  fation  of  electricity  is  performed.  But 
in  expectation  of  this  brilliant  day,  ought 
we  not  to  confine  ourfelves  to  faCt  ? 

The  mufcles  are  the  parts  which  appear 
to  me  bell  adapted  to  efreCt  this  condenfa- 
tion. 

Mufcles,  it  is  true,  differ  from  the  terrible 
apparatus  of  the  torpedo  and  gymnotus  as 
to  their  difpofition  and  arrangement,  but 
it  {trikes  me  as  evident,  that  in  both 
cafes,  nature  has  had  the  fame  plan  and 
fame  objeCt  in  view,  as  appears  from 
what  follows. 

The  eleCtrical  organs  of  the  torpedo  are 
two  irr  number,  and  are  placed  one  on 
each  fide  of  the  cranium  and  gills,  reach¬ 
ing  from  thence  to  the  femicircular  carti¬ 
lages  of  each  great  fin,  and  extending 

longi- 


[  129  J 

longitudinally  from  the  anterior  extremity 
of  the  animal  to  the  tranfverfe  cartilage, 
which  divides  the  thorax  from  the  abdo¬ 
men,  and  within  thefe  limits  they  occupy 
the  whole  fpace  between  the  fkin  of  the 
upper  and  of  the  under  furfaces. 

Thefe  organs  confift  of  perpendicular 
columns  reaching  from  the  under  to  the 
upper  furface  of  the  body.  The  length 
of  thefe  columns  is  different  in  different 
parts  of  the  body. — Their  form  is  very 
irregular — the  greater  part  of  them  is 
hexagonal,  or  rather  irregularly  pentago¬ 
nal.  Their  number  varies  according  to 
the  fize  and  age  of  the  animal.  In  a  very 
large  torpedo,  one  eledtrical  organ  con- 
lifted  of  1182  columns. 

Each  column  is  divided  by  horizontal 
partitions  placed  over  each  other  at  very 
fmall  diftances,  and  forming  numerous 
interftices,  which  appear  to  contain  a  fluid. 
Thefe  partitions  confift  of  a  very  thin 
membrane  confiderably  tranfparent. 
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The  number  of  partitions  contained 
in  a  column  of  one  inch  in  length  of  a 
torpedo,  which  had  been  preferved  in 
proof  fpirit,  appeared  to  be  one  hundred 
and  fifty. 

Strong  fibres,  which  pafs  immediately 
from  one  column  to  another,  ferve  to  con¬ 
ned:  them.  Thefe  columns  are  alfo  fur- 
nifhed  with  very  thin  coats  clofely  united, 
and  which  are  ftill  more  united  by  ten¬ 
dinous  fibres,  which  pafs  in  an  oblique 
and  tranfverfe  direction  between  the  co¬ 
lumns  themfelves. 

Thefe  organs  have  likewife  two  thin 
membranes,  or  fafcite,  of  which  the  inner 
appears  to  be  continued  into  the  eledric 
organ  by  many  proceffes.  If  we  examine 
the  organs  with  “  grofs  optics,”  we  may 
difcover,  according  to  Mr.  Walfh,  feveral 
cylinders  or  hexagonal  prifms,  the  fur- 
faces  of  which  taken  together  form  a  very 
conflderable  extent. 

The  gymnotus  has  two  pair  of  eledrical 

organs, 
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organs,  a  larger  and  a  fmaller  one,  which 
are  placed  on  each  fide,  and  feparated 
from  one  another  by  a  membrane.  The 
large  pair  occupy  the  whole  lower  or  an¬ 
terior,  and  alfo  the  lateral  part  of  the 
body,  and  run  from  the  abdomen  to  near 
the  end  of  the  tail.  It  is  broad  eft  at  the 
end  next  to  the  head  of  the  animal,  be¬ 
comes  gradually  narrower  towards  the  tail, 
and  ends  almoft  in  a  point. 

Thefe  two  organs  are  feparated  from 
one  another  at  the  upper  part  of  the  mufcles 
of  the  backj  below  that,  and  towards  the 
middle,  they  are  feparated  by  the  middle 
partition.  Their  union  with  the  parts  to 
which  they  are  attached  is  in  general  by  a 
loofe,  but  pretty  ftrong,  cellular  mem¬ 
brane,  except  at  the  partition,  to  which 
they  are  joined  fo  clofe  as  to  be  almoft 
infeparable. 

Thefe  organs  con  lift  of  fepta  and  crofs# 
divifions.  The  fepta  are  thin  membranes, 
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which  are  almoft  in  the  diredion  of  the 
longitudinal  axis  of  the  body,  and  their 
breadth  is  nearly  the  femi-diameter  of  the 
body  of  the  animal.  They  are  of  different 
breadth  and  length.  Their  diftance  from 
each  other  is  not  the  fame  every  where. 
Thus,  at  the  anterior  part,  where  the 
breadth  is  nearly  equal,  they  march  pretty 
parallel  to  one  another;  but  where  the 
organ  becomes  narrower,  that  is  to  fay, 
nearer  the  tail,  if  obferved  in  fome  places, 
that  two  join  or  unite  into  one.  The  ter¬ 
mination  of  this  organ  is  fo  very  fmalL, 
that  Mr.  Hunter  was  not  able  to  deter¬ 
mine  whether  it  was  formed  of  one  or 
more  fepta. 

The  diftance  between  the  fepta  in  a 
fifh  two  feet  four  inches  in  length  was  A 
of  an  inch,  and  the  breadth  of  the  whole 
organ,  at  the  broadeft  part,  about  an  inch 
and  a  quarter,  in  which  fpace  were  thirty- 
four  fepta. 
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The  fmall  organ  lies  along  the  lower 
edge  of  the  animal  under  the  mufcles, 
which  move  the  fin.  Its  anterior  end 
begins  nearly  in  the  fame  line  with  the 
large  organ,  and  terminates  altnoftTnfen- 
fibly  near  the  end  of  the  tail,  where  the 
larger  organ  aifo  terminates.  Its  anterior 
end  is  the  narrowed:  part.  In  the  middle 
of  the  organ  it  is  thickeft,  and  becomes 
gradually  thinner  to  the  tail,  where  it  is 
very  thin.  The  two  fmall  organs  are  fe- 
parated  from  one  another  by  the  middle 
mufcles,  and  by  the  bones. 

They  have  the  fame  kind  of  fepta  as 
the  large  pair;  in  length  pafling  from 
end  to  end  of  the  organ,  and  in  breadth 
palling  quite  acrofs :  they  run  fomewhat 
ferpentine?  not  exactly  in  ftraight  lines. 
They  differ  very  much  in  breadth  from 
one  another,  They  run  pretty  parallel  to 
one  another,  but  much-  nearer  than  thofe 
of  the  large  organ,  being  only  about  -fs- 
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part  of  an  inch  a  funder.  Their  di  fiance 
is  greater  towards  the  tail  in  proportion 
to  the  iticreafe  of  breadth  of  the  organ. 
The  organ  is  about  half  an  inch  in  breadth, 
and  has  fourteen  fepta. 

Thefe  fepta  in  both  organs  are  very 
tender  in  confidence.  They  are  interfe&ed 
tranfverfely  by  very  thin  plates  or  mem¬ 
branes,  whofe  breadth  is  the  di fiance  be¬ 
tween  any  two  fepta. 

Their  lengths  are  equal  to  the  breadths 
of  the  fepta,  between  which  they  are 
fituated.  There  is  a  regular  feries  of 
them  continued  from  one  end  of  any  two 
fepta. to  the  other.  They  appear  to  be  for 
clofe  as  even  to  touch.  In  an  inch  in 
length  there  are  about  two  hundred  and 
forty,  which  multiplies  the  furface  in  the 
whole  to  a  vafl  extent, 

&  I  have  dwelt  a  moment  upon  the  flruc- 
ture  of  the  eledtrical  organs  of  the  two 
fifhes,  in  ' order  to  fhow  their  difference, 

4  : 
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although  their  office  be  the  fame.  But  to 
be  perfedtly  aware  of  this  difference,  it  is 
neceffary  to  confult  the  very  complete  ana¬ 
tomical  account  given  by  Mr.  Hunter  in 
the  Philofophical  Tranfadtions,  vol.  lxiii. 
Ixv.  from  whence  the  preceding  extradts 
have  been  taken. 

If  we  were  acquainted  with  the  eledtri- 
cal  organ  of  the  filurus,  which  Mr.  Brouf- 
fouet  calls  “le  Trembleur,”  and  that  of 
the  fifli  Mr.  Paterfon  fpeaks  of  in  a 
letter  to  Sir  Jofeph  Banks,  Philof.  Tranf¬ 
adtions,  vol.  Ixxvi.  and  of  all  the  hitherto 
unknown  fifties,  we  fhould  certainly  fee  a 
difference  of  ftrudlure,  which  would  ren¬ 
der  the  analogy  between  thefe  organs 
and  the  muffles  ftill  more  evident  and 
linking. 

The  muffles  are  compofed  of  feveral 
fmall  bundles  or  fafficuli.  Thefe  fafci- 
culi  confift  of  cylinders  or  parallel  fibres, 
ffhe  fmalleft  of  thefe  fibres  is  divifible  into 
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an  infinite  number  of  others,  which  are 
fueceffively  fmaller,  and  placed  parallel 
to  each  other. 

The  fafciculi  are  enveloped  by  cellular 
membrane,  as  is  alfo  each  conflituent 
fibre.  Where  the  fibres  are  very  fmall, 
the  cellular  membrane  is  very  thin  and 
delicate,  and  is  moiftened  by  a  fubtile  va¬ 
pour.  In  proportion  as  the  parts  are 
larger,  the  cellular  membrane  becomes 
thicker  and  more  obviouS,  and  an  oily 
fluid  is  fecreted  by  the  arteries  in  lieu  of 
vapour. 

Betwixt  thefe  fafciculi  are  conflantly 
found  partitions  •  of  cellular  membrane, 
which  keep  them  farther  removed  from 
each  other,  and  difpofe  them  in  a  parallel 
or  inclined  direction.  They  are  fur- 
rounded  by  two  denfe  membranes,  of 
which  the  inner  is  continued  from  the 
partitions,  and  the  outer  ferves  to  fepa- 
rate  them  from  the  adjacent  flefh. 
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The  abundant  cellular  membrane, 
which  enters  into  the  composition  of 
mufcles,  extends  beyond  them,  becomes 
clofely  compacted,  and  takes  on  the  form 
of  a  round  Slender  cord,  which  is  known 
by  the  denomination  of  tendon,  the  exter¬ 
nal  tunic  or  covering  of  which  is  Similar 
to  that  of  the  mufcles.  If,  in  head  of 
forming  a  cord  or  band,  it  expands  into  a 
broad  flat  furface  or  membrane,  it  is  called 
aponeurcfis. 

Mufcles,  which  are  not  inferred  into 
any  of  the  bones,  have  commonly  no  ten¬ 
dons.  Thus  there  obtain  in  mufcles,  as 
well  as  in  the  electrical  organs  of  the  tor¬ 
pedo  and  gymnotus,  cylinders,  partitions, 
a  great  fubdiviflon  of  parts,  and  an  enor¬ 
mous  extent  of  furface.  But  this  is  not 
all — the  blood-vefl'els  of  the  electrical 
organs  are  very  numerous,  follow  the 
courfe  of  the  nerves,  and  diflribute  their 
fmall  branches  along  with  them.  The 

quantity 
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quantity  of  veffels  expended  upon  the 
mufclcs  is  alfo  prodigious,  and  they  like- 
wife  are  found  to  accompany  the  pourfe 
and  diftribution  of  the  nerves. 

The  fize  and  number  of  the  nerves 
which  are  bellowed  upon  the  electrical 
organs,  are  truly  extraordinary  a;nd  afto- 
nilhing. 

The  nerves  of  the  mufcles  are  likewife 
very  large,  and  their  number  is  fo  great, 
that  feveral  phyliologills  have  believed, 
that  the  mufcular  fibre  is  only  compofecf 
of  nervous  fibrils. 

From  thefe  confiderations  it  appears, 
that  mufcles  are  fo  many  electrical  organs, 
which  are  more  lingular  than  the  organs 
of  fillies,  forafmuch  as  at  the  fame  time 
they  ferve  as  the  inftruments  of  motion. 

Each  mufcle  being  as  it  were  a  battery, 
the  quantity  of  eleCtrical  fluid  condenfed 
by  animals  mult  be  immenfe. 

Were  it  in  the  power  of  animals  to  dis¬ 
charge 
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charge  this  fluid  in  a  manner  fimilar  tQ 
the  torpedo  and  gymnotus  do  with  theirs, 
the  effedts  would  prove  truly  terrible. 
We  may  be  enabled  to  form  fome  flight 
idea  of  what  would  occur  by  the  very  ex¬ 
traordinary  fhock  which  the  celebrated 
Cotunnio  experienced,  whilft  differing  a 
live  moufe. 

The  nerves  diflributed  upon  all  the  fur- 
faces  of  the  cylinders,  or  fmall  jars  of 
itiufcle,  are  the  threads  which  condudt  the 
fluid  in  queftion.  They  are  difpofed  in 
fuch  a  way  as  to  communicate  with  each 
other.  The  fprings,  or  means  by  which 
this  communication  exifts,  have  as  yet 
evaded  our  obfervation.  Thefe  fprings  are 
fubordinate  to  the  diredlion  of  the  intellec¬ 
tual  faculty,  which  by  means  of  them  is 
capable  of  producing  any  difcharge  and 
motion  it  will. 

The  difcharge  implies  the  existence  of 
the  two  contrary  electricities,  pofitive  and 

negative. 
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negative.  But  where  does  the  pofitive 
electricity  refide'?  and  where  the  negative  ? 
Profeffor  Galvani,  in  order  to  eftablifh  this 
point,  brought  cylinders  of  glafs  and  feal- 
ing-wax  near  the  fpinal  marrow  of  frogs; 
the  former  did  not  produce  any  move¬ 
ments,  but  they  were  excited  by  the  latter. 
If  the  back  of  the  animal  was  covered  by 
a  plate  of  metal,  tin  for  inftance,  although 
it  might  be  at  the  di fiance  of  four  lines  or 
more,  yet  the  fealing-wax  excited  rmifcu- 
lar  motion.  Having  brought  the  animal 
near  the  plate  of  the  machine,  after  having 
turned  it  feveral  times,  no  motion  was 
produced* 

The  author  then  made  every  poflible 
attempt  in  the  fame  manner  to  excite  mo¬ 
tion  in  the  mufcles,  but  without  fuccefs. 
From  hence  Galvani  concludes,  that  the 
pofitive  electricity  refides  in  the  nerves  or 
the  inner  furface  of  the  mufcles,  and  the 
negative  in  the  outer  furface,  or  both 

equally 
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equally  in  the  nerves,  and  in  the  mufcles. 
To  fupport  this  opinion  (till  more,  he  ob- 
ferves,  that  ftrong  fhocks  are  produced  by 
touching  the  coating  of  the  brain,  and  that 
if  the  mufcles  are  coated,  the  animal  only 
moves  a  little,  and  that  even  but  feldom. 
He  likewife  remarks,  that  the  experiment 
fucceeds  on  touching  the  coated  nerves 
when  feparated  from  the  mufcles,  but  that 
there  is  not  any  effeCt  when  the  mufcles 
are  coated  and  feparated  from  the  nerves. 
(Journal  de  Phyfiq.  mois  de  Juielet  1792, 
p.  52,  &c.) 

The  author  by  applying  a  pofitive  or 
negative  electricity  to  the  nerves,  believed 
he  could  diredt  it  againft  a  furface  charged 
plus  or  minus,  but  this  was  a  miftake. 

The  nerves  communicate  with  all  the 
points  of  the  mufcles,  and  cpnfequently 
with  feveral  furfaces  charged  with  oppo¬ 
se  electricities.  Thus  it  is  not  poffible 
by  this  means  to  judge  of  the  nature  of 
the  eleCtriqity  we  may  with  to  difcover. 

With 
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With  reipedl  to  the  lafl  fadts  the  au¬ 
thor  has  brought  forward,  they  are  con-* 
tradidled  by  the  experiments  xx.  and  xxi. 
in  Sedtion  I. 

Are  mufcular  motions  all  effedted  by 
the  fame  inftrumehtality  ?  The  heart, 
velfels,  Aomach,  inteflines,  in  a  word, 
all  the  mufcular  parts  which  are  not  in 
obedience  to  the  will,  adt,  I  think,  by  a 
fimple  afflux  of  eledlricity  that  I  fuppofe 
to  exift  in  the  nerves  in  two  different  hates. 

It  is  fpecific  fimuli  which  give  a  deter¬ 
mination  to  this  afflux  or  difcharge. 

Since  there  is  not  any  eledtrical  fluid 
condenfed  in  thefe  vifcera,  one  cannot  by 
means  of  a  coating  and  condudtor  excite 
fliocks  in  them  as  in  mufcles,  which  per¬ 
form  voluntary  motions. 

In  my  firft  letter  on  animal  eledlricity, 
publiflied  at  Pavia  on  the  5th  of  April, 
1792,  I  obferved,  that  the  heart  of  a  dog, 
on  which  I  made  the  experiment,  did  not 
palpitate  at  all.  Afterwards  I  had  an  op¬ 
portunity 
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portunity  of  making  the  fame  obfer  vat  tori 
on  the  ftomach,  inteftines,  &c.  and  others 
have  fince  repeated  this  experiment  after  - 

me. 

Artificial  electricity  cannot  excite  the 
irritability  of  thefe  parts  j  at  leaft,  I  have 
not  yet  fucceeded,  either  by  means  of 
weak  or  ftrong  charges,  or  fparks,  or  a 
current,  the  power  of  which  I  regulated 
either  by  varying  the  quantity,  or  by 
making  life  of  good  or  bad  conductors. 
Volta  made  feveral  of  thefe  experiments 
before  I  did,  and  with  a  fimilar  refult. 
But  from  hence  we  ought  not  to  infer, 
that  eleCtricity  is  not  the  caufe  of  the  mo¬ 
tion  of  the  heart,  ftomach,  inteftines,  &c. 

Let  us  recall  to  our  recollection,  that  the 
fimple  approximation  of  the  coats  of  the 
nerves,  under  certain  circumftances,  de- 
ftroys  the  aCtion  both  of  native  and  artifi¬ 
cial  eleCtricity.  If  the  nerves  of  the  organs, 
of  which  the  operations  are  fpontaneous* 
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are  difpofed  in  fuch  a  manner  as  to  refufe 
a  paflage  to  this  fluid  when  it  is  directed 
upon  them,  it  is  certain  that  the  move¬ 
ments  will  not  take  place.  Nor  can  elec¬ 
tricity  when  applied  to  the  organ  itfelf, 
however  ftrong  it  may  be,  produce  the 
lead  effed,  becaufe  it  does  not  ad  as  a 
flimulus,  but  by  another  law,  as  will  be 
fhewn  in  the  fourth  Sedion. 

But  that  the  agent,  which  calls  thefe 
organs  into  adion  is  eledricity,  is  demon- 
itrable  both  from  analogy  and  fads.  Thefe 
organs  poflfefs  irritability  in  common  with 
mufcles.  The  irritability  of  the  mufcles 
is  mofl:  powerfully  excited  by  the  animal 
eledrical  fluid.  It  is  therefore  very  natu¬ 
ral  to  conceive,  that  thefe  organs  expe¬ 
rience  the  fame  effed.  If  I  am  not  mif- 
taken,  we  have  inconteflible  proofs  of  this 
in  the  hiftory  of  difeafes  of  the  nerves. 

A  perfon  feized  with  convulfions,  one 
moment  has  very  terrible  Ihocks  in  his 

whole 
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whole  body ;  at  another  in  the  upper  or 
lower  extremities,  fometimes  the  heart 
beats  with  violence,  at  others  there  is  an 

v  i 

involuntary  flow  of  tears,  one  while  the 
pulfe  is  regular,  at  another  irregular  and 
in  a  ftate  of  fpafmodic  contraction,  fome¬ 
times  a  partial  pulfation  is  difcoverable  in 
fome  particular  artery,  whilft  the  regula¬ 
rity  of  the  pulfe  announces  that  the  reft  of 
the  arterial  fyftem  does  not  partake  of  this 
alteration.  Laftly,  the  mufcles,  and  other 
parts  pofleffing  mufcularity,  are  affedted 
alternately,  or  at  the  fame  moment.  Can 
we  in  thefe  phenomena  avoid  being  aware 
of  the  exiftence  of  a  common  caufe  ? 

Willis  has  made  a  very  curious  obfei- 
vation,  which  deferves  to  be  taken  notice 
of  in  this  place.  He  fays,  that  he  has 
feen  feveral  perfons  who  were  obliged  to 
leap,  run  about,  and  beat  the  ground  with 
their  hands  and  feet,  to  prevent  their  falling 
into  violent  convulfions  of  the  vifeera, 

L  which 


/ 


[  146  ] 

which  would  have  come  on,  had  they  neg¬ 
lected  this  agitation. 

The  impreflions  made  by  objects,  whe¬ 
ther  external  or  internal,  upon  the  common 
fenfory,  are  affeCted  by  the  fame  caufe 
which  excites  motion. 

The  force  or  energy  of  this  fluid  is  al¬ 
ways  proportionate  to  the  change  which  the 
nerves  fuftain  by  the  impreffion  of  bodies. 

That  the  adtion  of  the  electricity,  in 
this  inftance,  as  in  all  others,  is  determined 
invariably  to  certain  parts  without  being 
difperfed  or  loft  on  others,  is  very  eafy  to 
be  conceived  in  confequence  of  my  dif- 
covery,  viz. — That  the  fub fiance  of  the 
nerves  conducts  electricity  very  well,  whilft 
their  coats  are  very  bad  conductors. 

It  now  remains  for  us  to  confider  elec¬ 
tricity  under  another  point  of  view. 

Electricity  is  not  found  to  refide  exclu- 
fively  in  the  mufcles  and  nerves.  It  is 
diffufed  over  all  the  body. 
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Previous  to  the  difcovery  of  Galvani,  it 
was  aflerted,  that  animals  contained  elec¬ 
tricity.  Mr.  Nicholfon,  as  far  as  I  know, 
was  the  firft  who  fet  on  foot  any  experi¬ 
ments  to  afcertain  the  quantity  a  man  was 
capable  of  containing.  “  If  we  fuppofe,” 
fays  he,  i(  the  bulk  of  a  man  to  be  only 
“  three  folid  feet,  or  5184  folid  inches,  the 
**  natural  electricity  of  this  mafs,  will  be 
“  equal  to  the  charge  of  a  battery  of  up- 
“  wards  of  15,000  fquare  feet.’5 

It  is  prefumable  that  this  matter  exifts 
in  different  proportions,  in  different  fpecies 
©f  animated  beings,  and  that  each  has  its 
determined  meafure  of  it,  in  like  manner 
as  each  polfefTes  its  meafure  of  heat. 

This  eledricity  cannot  be  kept  in  a  flate 
of  equilibrium.  Mufcular  aCtion,  the  fe- 
cretions,  evacuations,  heat,  and  the  emo¬ 
tions  of  the  mind,  give  rife  to  conftant 
changes  in  the  whole  conftitution  of  the 
animal.  The  electricity  follows  thefe 
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changes ;  thus  it  is  never  at  reft,  but  cOn- 
ftantly  abting ;  and  by  making  a  gentle 
impetus  upon  the  conftituent  parts  of  the 
machine,  animates  it,  and  fuftains  it's 
life. 


The  exiftence  of  the  fluid  I  now  fpeak 
of,  is  fupported  by  theory,  and  accords 
in  the  moft  perfedt  manner  with  the  known 
laws  of  phyfics.  I  may  go  Hill  farther, 
and  give  a  demonftration  of  it,  which 
carries  along  with  it  mathematical  evi¬ 
dence. 

I  deduce  this  demonftration  from  a  dif- 
covery  made  fome  years  ago  by  Mr. 
Walfh  on  the  gymnotus,  and  mentioned 
by  M.  Cavallo  in  his  “  Complete  Treatije  of 
Eleffiricity but  which  neither  he,  nor 
any  one  elfe  has,  till  now,  been  able  to 
explain.  This  difcovery  is,  that  the  gym¬ 
notus  is  fenfible  whether  the  fubftances 
brought  near  him  arfe  proper  or  not,  for 
receiving  the  difcharge. 


The 
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The  following  is  a  convincing  experi¬ 
ment  The  ends  of  two  wires  were  put 
into  the  w?ater  of  the  velTel,  which  con¬ 
tained  the  animal;  thefe  wires  were  of 
fome  length,  ftretched  to  their  extent,  and 
terminated  in  two  glaffes  of  water  placed 
nt  a  confiderable  diftance  from  each  other. 
Whilft  the  apparatus  remained  in  this 
flate,  and  the  circulation  was  of  courfe  inr 
terrupted,  the  animal  did  not  prepare  to 
exercife  his  power,  but  the  inflant  a  fpec- 
tator,  or  any  conducting  fubftance  filled 
the  interval,  and  rendered  the  circle  com¬ 
plete,  it  inftantly  approached  the  wires, 
arranged  itfelf,  and  gave  the  fhock. 

It  is  necefiary  to  obferve,  that  this  com- 
rnunication  or  circle  was  completed  en¬ 
tirely  out  of  the  fight  of  the  animal.  If 
the  animal  had  a  knowledge  of  it,  it  was 
undoubtedly  by  means  of  a  certain  fenfa- 
tion  excited  in  him,  and  this  fenfation 
could  not  poffibly  be  excited  but  by  the 

L  3  circu- 
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circulation  of  its  own  electricity.  This 
is  the  true  caufe  of  this  phenomenon. 
Every  other  explanation  I  confider  in  the 
light  of  a  fallacious  hypothecs,  or  idle 
dream. 

Mr.  Partington,  known  by  his  cures  with 
medical  electricity,  allures  me,  that  he 
has  produced  movements  in  flounders,  by 
making  ufe  of  two  coatings,  and  a  con¬ 
ductor  of  the  fame  metal.  1  have,  in  the 
fame  filh,  endeavoured  to  afcertain  whe¬ 
ther  it  was  poffible  to  render  the  circula¬ 
tion  of  the  electricity  apparent  by  means 
of  only  one  exciter.  In  a  great  number 
of  trials,  the  experiment  has  only  twice 
been  attended  with  the  defired  fuccefs. 
The  animal  was  taken  out  of  water  and 
well  wiped ;  the  exciter,  of  which  one 
end  was  three  times  as  large  as  the  other, 
was  made  to  communicate  with  the  belly 
and  back.  The  tremblings  were  very  fl  ight, 
and  only  momentary.  The  exciter  was  of 
tin.  This 
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This  experiment  does  not  fucceed  in 
frogs,  but  if  the  coatings  are  made  ufe  of 
as  mentioned  in  Section  I,  it  never  fails  of 
fuccefs.  It  fhould  feem  that  the  coatings 
increafe  the  want  of  equilibrium  (Sbilan- 
eio)  of  the  animal  electrical  fluid. 

This  conjecture  will  be  found  far  from 
unreafonable,  when  we  refleCt,  that  elec¬ 
tricity  is  a  matter  endued  with  extreme 
mobility,  and  that  trifling  accidents  are 
capable  of  making  it  experience  modifi¬ 
cations  and  changes,  particularly  in  anir 
mated  beings,  in  whom  it  exifts  in  a  ftate 
of  activity. 

I  do  not  wifh  this  opinion  to  be  taken 
for  granted,  as  I  am  myfelf  not  entirely 
convinced  of  its  being  founded.  But  J 
would  by  no  means  have  it  happen  that 
an  incapability  to  explain  the  phenomena 
produced  by  two  different  kinds  of  metal, 
ihould  be  a  reafon  for  renouncing  the  doc¬ 
trine  of  animal  electricity, 

h  4 
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it  is  with  no  final  1  pain  I  obfcrve,  that 
aa  Italian  author,  for  whom  I  entertain 
fentiments  of  regard,  has  adopted  this 
opinion,  and  has  even  gone  fo  far  as  to 
declare  himfelf  an  adverfary  of  this  bril¬ 
liant  doctrine. 

Electricity,  fays  he,  does  not  perform 
any  function  in  the  bodies  of  animals, 
and  the  doCtrine  of  mufcular  motion  ftill 
remains  as  obfcure  as  it  was  before  the 
difcovery  of  the  ProfefTor  of  Bologna. 

The  efFedts  attributed  to  animal  electri¬ 
city  are,  agreeably  to  his  manner  of  think¬ 
ing,  only  owing  to  common  electricity. 

This  theory  is  founded  upon  an  imagi¬ 
nary  datum,  viz.  the  circulation  of  the 
eleCtricity  of  metals. 

The  author,  with  much  confidence, 
promi fes  to  demonfirate  this  at  a  future 
period.  May  we  not  be  allowed  to  en¬ 
quire,  if  it  would  not  have  been  more  ad- 
vifeable  to  have  fet  oft'  with  this  faCt, 

rather 
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gather  than  to  have  concluded  with  it? 
Let  us  however  overlook  this  confiderabj^ 
defeCt  in  the  work  of  the  learned  author, 
and  pafs  to  the  examination  of  the  fol¬ 
lowing  portions,  upon  which  he  grounds 
his  fubfequent  reafoning. 

*  iff,  Mufcular  motion  takes  place  in 
animals  without  there  being  a  communi¬ 
cation  between  the  two  furfaces,  fuppofed 
to  be  charged  in  plus  and  minus. 

2d,  An  extremely  fmall  portion  of  arti¬ 
ficial  electricity  applied  to  the  nerves,  is 
fufficient  to  excite  mufcular  motion. 

z'  . 

3d,  This  eleCtricity  has  not  any  occa- 
fion  to  pafs  along  the  nerves  in  order  to 
produce  its  effeCt. 

Galvani  obferved,  that  by  touching  the 
coating  and  the  nerve  itfelf  with  the  ex¬ 
citer,  that  the  contractions  and  movements 
took  place  ;  and  1  have  remarked,  that  the 
fame  thing  happened  on  eftablifhing  a 
communication  betwixt  mufcle  and  mufcle, 

provided 
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provided  one  of  them  was  furnifhed  with 
a  coating.  It  is  upon  thefe  two  fadts,  that 
the  opponent  of  animal  eledtricity  refts 
his  firft  pofition. 

Are  then  the  nerves  upon  which  the 
experiment  is  made,  not  diftributcd  upon 
all  the  mufcular  fibres  ?  Is  there  any 
point  of  a  mufcle  deftitute  of  nerves  ? 
Are  they  not  all  fo  circumftanced  as  to 
communicate  with  each  other  ?  Does  not 
the  furface  of  mufcles  exhibit  an  infinite 
number  of  nervous  fibrils  ? 

If  the  author  can  conceive  in  what  man¬ 
ner  the  nerves,  which  go  to  the  extremi¬ 
ties,  or  are  expended  upon  the  furface  of 
the  flcfh,  can  communicate  with  the  con¬ 
stituent  fibres  of  mufcles,  fo  as  to  excite 
their  irritability  j  how  happens  it  that  he 
will  not  allow  thefe  nerves  to  ferye  as  con¬ 
ductors  of  the  native  electricity  ? 

Certainly  this  fluid,  which  has  a  con- 
ftant  tendency  to  maintain  its  balance, 

when 
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when  it  once  finds  a  paflage  open,  purfue^ 
it,  although  under  fomewhat  unfavourable 
circumftances.  Now  in  order  to  judge  of 
the  influence  which  the  author  accords  to 
electricity  of  metals,  it  is  of  confequence 
to  lay  before  my  readers  the  following 
experiments. 

Experiment  CXXIL 

Having  prepared  ten  frogs,  I  placecj 
them  in  a  circle,  in  contact  with  each 
other,  haying  laid  their  nerves  upon  a 
circular  piece  of  tin,  which  ferved  as  a 
common  coating.  I  then  made  a  commu¬ 
nication  by  a  narrow  fhred  of  tin  a  third 
of  an  inch  in  length,  between  a  frog  and 
the  metal  plate,  and  they  were  all  flrongly 
convulfed  at  the  fame  moment. 

In  this  experiment,  I  cannot  conceive 
how  the  circulation  could  take  place  and 
continue  between  two  metals,  which 
touched  each  other;  and  if  it  did  take 

place, 
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place,  I  am  at  a  lofs  to  imagine  how  a 
Imall  quantity  of  elettricity  might  excite 
its  power  upon  all  the  circles. 

Experiment  CXXIII. 

I  prepared  a  frog,  coated  the  cruraf 
nerves,  and  afterwards  placed  its  legs  upon 
the  head  of  another  live  one  which  was 
fattened  to  the  table.  I  then  touched  the 
coating  with  one  end  of  the  conductor, 
and  the  body  of  the  live  frog  with  the 
other.  The  prepared  frog  .was  inttantly 
Chocked,  whilft  the  other  remained  mo-t 
tipnlefs. 

Experiment  CXXIV. 

Inttead  of  a  live  frog,  I  fubftituted  thq 
legs  of  another,  but  could  not  difcover 
any  motion  except  in  the  animal,  whole 
nerves  were  coated.  In  this  attempt  I  did 
not  fail  to  change  the  direction  of  the  ex¬ 
tremities,  which  formed  the  chain,  or  in 

.  other 
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other  words,  the  continuation  of  the  cofi- 
duCtor. 


Experiment  CXXW 


The  triceps  mufcle  of  the  thigh  being 
detached  from  a  frog,  was  put  in  contact 
with  the  thigh  of  another,  the  nerves  of 
which  were  coated. 

The  application  of  the  conductor  to 
the  coating  of  the  triceps  excited  convul- 
lions  and  contractions  in  the  frog,  but  not 
in  the  mufcle. 

In  thefe  experiments,  the  live  animal, 
the  extremities,  and  the  ifolated  mufcle, 
ferved  as  the  chain.  The  electrical  fluid 
palTed  along  them,  but  they  never  ex- 
hibited  the  leaf!  fign  of  motion. 


If  the  eleCtricity  did  not  excite  any  mo¬ 
tion  in  the  parts,  which  ferved  as  con¬ 
ductors,  why  did  it  excite  movements  in 
prepared  frogs  furnifhed  with  coatings  ? 

Can  this  queflion  be  refolved  by  the 
hypothefis  of  our  antagonift?  Does  not  the 

circulation 
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circulation  of  condenfed  eledricity  afford 
a  better  folution  of  thefe  phenomena? 

If  it  fhould  be  objeded  by  any  one  that 
the  circulation  only  takes  place  when  two 
coatings  ire  employed,  I  would  afk  the 
reafon,  why  the  movements  take  place 
when  there  is  only  one  coating  ?  and  why 
in  this  cafe,  there  fhould  be  a  neceflity  for 
a  con  dud  or  of  a  different  fort  of  met’a! 
from  the  coating. 

A  very  fmall  quantity  of  artificial  elec-' 
tricity  is  fufficient  to  excite  motion  in 
frogs,  when  applied  to  the  nerves. 

This  portion  of  the  author  is  certainly 
true.  Five  or  fix  degrees  of  eledricity 
meafured  with  the  condenfer  in  a  very 
fenfible  eledrometer,  in  his  experiments 
produced  evident  effeds.  It  fhould  feem 
to  be  the  intention  of  the  author  to  prove, 
by  means  of  this  fad,  that  the  eledricity 
of  the  metal,  although  trifling,  is  capable 
of  producing  the  phenomena  in  queflion. 

This  criterion  does  not  however  appear 
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to  me  fufficiently  accurate,  and  for  this 
reafon  :  the  before-mentioned  quantity  of 
five  or  fix  degrees  do£s  not  call  forth  ,muf- 
cular  irritability  in  all  the  circumfhmces 
tinder  which  metals  are  employed  with 
fuccefs;  and  befides,  this  rneafure  cannot 
ferve  as  a  common  rneafure  for  all  anima.ls„ 
Some  time  ago,  I  made  feveral  experi- 
tnents  with  artificial  electricity,  and  was 
at  a  lofs  how  to  determine  by  this  way,  the 
direction  of  the  animal  electricity. 

I  then  learnt  that  the  quantity  of  elec¬ 
trical  fluid  capable  of  occafioning  flrong 
contractions  in  frogs,  when  applied  im¬ 
mediately  to  the  nerves,  loft  all  its  power 
on  making  it  pafs  over  a  metal  conductor 
of  great  length,  or  through  water,  by 
forming  myfelf  a  part  of  the  chain.  Never- 
thelefs,  the  experiment  fucceeds  in  thefe 
animals  with  a  conductor  of  200  feet, 
(Paris  rneafure)  and  even  of  ftill  greater 
length.  It  is  the  fame  thing,  provided 

the 
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the  chain  is"  compofed  of  feveral  people; 
The  following  is  a  ftriking  i  n  fiance : 

Twelve  of  us  joined  hands  j  one  of  the 
two  at  the  eftds  of  the  chain  touched  the 
water  of  the  glafs  in  which  the  thighs  of 
the  frogs  were  placed,  whilft  the  other 
perfori  touched  with  a  piece  of  filver  coin 
the  coating  of  the  fpine,  which  hung  over 
the  edge  of  the  vefl’el  in  the  oppofite  fide. 
The  animal  fprung  with  force  out  of  the 
vefleh 

The  experiment  was  repeated  when  the 
chain  was'  interrupted,  but  notwithfland- 
ing  the  movements  took  place,  the  electri¬ 
city  palling  over  the  floor.  One  of  the 
perfons  who  had  withdrawn  their  hands 
in  order  to  deftroy  the  continuity  of  the 
chain,  fea’ted  himfelf  in  an  infulated  chair. 
In  this  ftate,  the  experiment  did  not  fuc- 
ceed,  but  he  had  fcarcely  touched  the  floor 
with  his  toe,  before  the  animal  fprung  up 
and  fell  into  convulfions. 

Artificial  electricity,  when  employed 

upon 
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upon  other  animals,  produces  effeCts 
which  do  not  by  any  means  accord  with 
the  ideas  of  our  author. 

Experiment  CXXVl. 

I  took  a  jar,  the  coated  furface  of  which 
was  thirty  fquare  inches.  Having  charged 
it  with  a  quantity  of  electricity,  which, 
at  the  electrometer  of  Mr.  Cavallo,  pro¬ 
duced  a  divergence  of  two  lines,  I  applied 
the  knob  to  a  piece  of  iron,  which  touched 
the  plexus  of  the  wing  of  a  fmall  fowl* 
The  wing  remained  motionlefs. 

Experiment  CXXVII. 

The  divergence  was  three  lines.  No 
motion. 

Experiment  CXXVIII. 

The  divergence  of  four  lines.  The 
wing  juft  ftirred. 
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Experiment  CXXIX. 

After  feven  or  eight  minutes  had  eJapfed, 
the  fame  quantity  did  not  occafion  any 
motion. 

Experiment  CXXX. 

The  electricity  was  increafed  fo  as  to 
produce  a  divergence  of  feven  lines.  A 
very  feeble  contraction  was  obferved  to 
take  place. 

Experiment  CXXXT. 

Ten  minutes  after  the  wing  was  de¬ 
tached  from  the  body,  and  placed  upon 
an  ifolated  plain.  The  plexus  was 
coated  with  a  piece  of  tin-foil.  The  wing 
flapped  with  force  in  a  manner  natural  to 
the  animal,  on  the  application  of  a  filver 
conductor  to  the  coating  and  mufcles. 

With  artificial  eleCtricity  which  diverged 
the  balls  nine  lines,  no  effeCt  was  produced, 

Experi- 
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Experiment  CXXXII. 

With  a  divergence  of  ten  lines,  a  mo¬ 
tion  barely  perceptible  was  occalioned. 


Experiment  CXXXIII. 


The  divergence  of  eight  lines  excited 
fome  motion  in  the  other  wing,  the  nerves 
of  which  were  juft  laid  bare,  that  is, 
about  ten  minutes  after  the  death  of  the 
fowl. 


Experiment  CXXXIV. 

A  lefs  charge  failed  of  producing  any 


effedE 


Experiment  CXXXV. 

I  covered  the  plexus  and  the  coating 
with  oilj  notwithftanding  this,  the  appli¬ 
cation  of  the  exciter  produced  tremblings. 
The  communication  was  ^made  between 
the  coating  and  the  mufcles,  it  not  being 
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poflible  to  induce  any  eleCtrical  appear¬ 
ances  by  touching  the  coating  and  nerves. 
Under  thefe  circumftances,  the  artificial 
electricity  at  fuch  a  point  as  to  make  the 
cork  balls  of  the  electrometer  It  r  ike  the 
fides  of  the  glafs  with  violence,  had  no 
power  over  the  wings. 

Experiment  CXXXVI. 

When  the  jar  was  completely  charged, 
it  did  not  produce  the  fmalleft  apparent 
effect. 

Experiment  CXXXVII. 

I  palled  a  piece  of  fealing-wax  under 
the  plexus,  in  order  that  the  artificial  elec¬ 
tricity  Ihould  aCt  with  greater  energy  upon 
the  nerves,  by  not  being  difperfed  upon 
the  furrounding  parts.  The  movements 
then  took  place.  But  I  cannot  fay  exactly 
how  much  electricity  was  employed,  as 
the  quantity  was  too  great  to  be  meafured 
exaCtly  by  the  electrometer.  Mr. 
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Mr.  Moorcroft,  who  aflifted  me  in 
thefe  experiments,  very  judicioufly  ob- 
ferved,  that  the  fhocks  produced  by  arti¬ 
ficial  electricity  did  not  imitate  the  natural 
mufcular  contractions  as  much  as  thofe 
which  were  the  confequence  of  the  appli¬ 
cation  of  the  metalic  exciter. 

Experiment  CXXXVIII. 

i 

I  laid  bare  the  brachial  plexus  of  a  horfe 
which  was  juft  killed.  When  the  jar  was 
charged,  and  brought  within  an  inch  of  the 
plexus,  the  animal  gave  a  ftrong  ftipck. 

Experiment  CXXXIX. 

The  jar  was  charged,  fo  that  at  five  or 
fix  inches  from  the  electrometer,  the  pith- 
balls  diverged  four  or  five  lines.  On  the 
knob  being  brought  in  contact  with  the 
nerves,  not  any  motion  was  obfervable. 

M  3  Exreri- 
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Experiment  CXL. 

I  heightened  the  charge  by  Tome  de¬ 
grees.  The  leg  then  trembled,  though 
faintly. 

Experiment  CXLI. 

I  placed  the  fingers  of  my  right  hand 
under  the  plexus,  which  I  touched  with 
the  knob  of  the  jar  held  in  my  left.  I 
experienced  myfelf  a  flight  fliock,  but  the 
leg  remained  motionlefs. 

Experiment  CXLII. 

Three  quarters  of  an  hour  afterwards, 
by  employing  the  coating  and  exciter,  very 
perceptible  fhocks  were  obtained.  I  failed 
of  fuccefs  when  I  made  ufe  of  artificial 
electricity  as  in  the  laft  experiment,  though 
in  a  greater  degree. 

As  the  air  of  the  apartment  in  which  I 
made  thefe  experiments  was  loaded  with 

moifture, 
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moifture,  and  the  apartment  itfelf  was 
open  on  one  fide,  and  confequently  com¬ 
municated  freely  with  the  external  air,  it 
was  impoffible  for  me  to  procure  any  very 
accurate  meafure  -of  the  electricity  I  em¬ 
ployed.  It  n.otwithftanding  appeared, 
that  a  fmaller  quantity  than  what  I  at  firft 
imagined  was  capable  of  producing  fen- 
fible  phenomena. 

Thefe  trials  deferve  to  be  repeated,  in 
order  that  we  may  determine  the  meafures 
with  the  precifion  and  correCtnefs  required 
in  phyfical  fubjeCts. 

However,  the  data  of  which  we  are 
.now  in  poffeffion,  are  fufficient  to  con¬ 
vince  us,  that  though  five  or  fix  degrees 
may  be  fufficient  for  a  frog,  yet  they  are 
not  fufficient  for  a  fowl,  a  horfe,  an  ox, 
an  elephant,  or  a  whale.  Yet  notwith¬ 
ftanding,  a  fmall  piece  of  tin-foil  and  a 
lliilling  can  produce  furprifing  effects,  as 
well  in  large  as  in  fmall  animals. 

M  4  It 
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It  hill  remains  for  us  to  make  one  impor¬ 
tant  obfervation,  viz.  That  the  electricity 
made  ufe  of  in  the  lah  mentioned  experi¬ 
ments  was  condenfed  electricity ,  the  force  or 
intenfity  of  which  cannot  be  equalled  by  the 
electricity  of  metals  in  the  natural  hate. 

Although  it  be  a  well-known  faCt,  that 
the  condenfed  eleCtrieity  of  a  charged  jar 
pohehes  a  greater  energy  than  that  of  a 
body  limply  electrified,  becaufe  in  like 
circumhajnces  the  quantity  is  greater  in  the 
former  than  in  the  latter  cafe,  yet  it  may 
not  be  extraneous  to  introduce  a  few  expe¬ 
riments  which  tend  to  illuhrate  it  more 
fully. 

Experiment  CXLIII. 

A  frog  was  prepared,  and  placed  upon 
a  table.  A  hick -  of  fealing-wax  was 
rubbed  until  at  the  dihance  of  eighteen 
inches,  from  Bennet’s  electrometer  it  caufed 
a  divergence  of  half  an  inch.  When 

brought 
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brought  within  two  or  three  lines  of  the 
nerves,  and  even  in  contact  with  them,  it 
failed  of  manifefting  any  power  over  the 
animal. 

Experiment  CXLIV. 

The  nerves  were  coated,  and  the  frog 
infulated.  The  fealing-wax  was  fo  much 
more  excited  than  in  the  preceding  expe¬ 
riment,  that  at  the  diftance  of  three  feet 
a  fimilar  divergence  took  place.  The  re- 
fult  was  the  fame. 

Experiment  CXLV. 

/  i  \ 

A  glafs  tube  of  a  confiderable  diameter 
was  ftrongly  excited,  and  brought  near  the 
nerves  of  the  animal  without  caufing  any 
ofcillation  in  the  mufcles.  The  electro¬ 
meter  exprefled  a  divergence  of  nearly  half 
an  inch,  when  the  tube  was  eight  or  ten 
inches  from  it. 

Without  flopping  to  make  any  further 

remarks. 
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remarks,  I  {hall  proceed  to  the  Iaft  pro- 
pofition  of  the  author,  in  which  he  main¬ 
tains  that  the  paffage  alone  of  electricity 
acrofs  the  nerves,  is  fufficient  to  throw  the 
mufcles  into  contraction. 

That  a  ftimulus  exerted  upon  the  nerves 
is  capable  of  exciting  eonvulfions  in  ani¬ 
mals,  and  that  electricity  is  the  mod  powr- 
erful  of  all  ftimulants,  are  faCts  which 
phyfiologifts  have  long  been  acquainted 
with. 

But  there  is  a  limitation  to  this  aCtion, 
beyond  which  neither  chemical  nor  me¬ 
chanical  ftimuli,  nor  even  electricity  itfelf, 
when  it  only  paffes  acrofs  the  nerves,  can 
produce  any  effect. 

Thus,  when  in  the  way  pointed  out  by 

V 

the  author,  I  difcharged  the  machine  upon 
the  nerves  of  animals,  which  began  to 
grow  weak  and  languid,  I  could  not  obtain 
any  effeCt,  whilft  at  the  fame  time  my 
exciter  was  employed  with  fuccefs. 


On 
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On  the  contrary,  electricity  aCts  when 
the  exciter  ceafes  to  aCt,  provided  the  fluid 
takes  the  courfe  of  the  nerves,  which  fhould 
feera  to  prove,  that  it  excites  the  mufcular 
irritability  itfelf ;  and  the  nature  of  the  mo¬ 
tions  induced  by  it  being,  in  fome  meafure, 
different  from  the  natural  motions,  might 
be  confidered  as  a  confirmation  of  it. 

Neverthelefs,  let  us  fuppofe  (for  the 
fake  of  argument)  that  electricity  under 
every  circumftance  only  ferves  to  ftimulate 
the  nerves.  The  nerves  certainly  do  not 
propagate  this  ftimulus  by  tremblings  and 
ofcillations,  for  they  are  very  foft,  and 
exceedingly  far  from  any  kind  of  tenfion. 

There  is  therefore  a  fluid  which  dis¬ 
charges  this  office. 

It  is  of  fome  confequence  to  refleCt,  that 
this  fluid,  which  we  call  animal  electri¬ 
city,  does  not  operate,  notwithstanding 
the  ftimulus  exerted  upon  the  nerves,  \yfien 
it  cannot  follow  the  direction  of  the  nerves 
themfelves. 

Jxt 
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Let  us  recall  to  mind,  that  having  made 
a  ligature  upon  a  nerve,  and  eftablifhed  a 
communication  above  this  point  between 
the  coating  and  nerve,  the  frog  fell  into 
convul lions;  and  that  when  the  ligature 
was  placed  in  contact  with  the  mufcles, 
all  motion  ceafed. 

Let  us  likewife  recoiled!,  that  when  the 
ligature  is  at  the  leaf!  diffance  from  the 
mufcles,  a  very  fmall  quantity  of  artifi¬ 
cial  electricity  is  enough  to  put  frogs  in 
motion,  and  that  a  ftrong  charge  fs  ne- 
ceflary  to  produce  the  fame  effedt  when  the 
ligature  touches  the  mufcles. 

As  the  ligature  is  conftantly  the  fame, 
and  as  we  do  not  make  any  alteration  in 
the  constitution  of  the  nerves,  their  man¬ 
ner  of  feeling  mull  remain  therefore  the 
fame,  whether  the  ligature  does  or  does 

not  touch  the  flefh, 

% 

Thus  it  is  as  evident  as  poflible,  that 
the  difference  of  the  refult  is  owing  to  the 

circum- 
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circumstance  of  the  eledricity  not  finding 
the  paflage  equally  free  and  open  in  both 
cafes. 

If  it  finds  the  obstacle  oppofed  by  the 
ligature  before  it  meets  with  a  better  con- 
dudor,  that  is  to  fay,  the  mufcles,  it 
then  overleaps  the  obstacle,  and  having 
penetrated  within  the  nerves  themfelves, 
finds  a  road  proper  for  it,  , and  of  courfe 
does  not  deviate  from  it.  But  under 
oppofite  circumstances,  it  abandons  the 
nerves  to  difperfe  itfelf  in  the  mufcles 
which  afford  it  an  eafier  paSfage. 

To  this  explanation,  which  I  have  given 
in  different  terms  in  another  place,  it  may 
objeded,  that  the  animal  eledricity  is  not 
put  into  circulation  when  circumftances 
are  not  convenient  for  it,  and  that  this  is 
the  cafe  here. 

The  ligature,  I  repeat,  does  not  prevent 
entirely  the  paSfage  of  the  animal  eledri? 
city,  and  certainly  a  portion  of  it  reaches 

the 


[  r?4  1 

the  nerves,  but  not  in  a  quantity  iufficient  to 
render  itfelf  perceptible.  Befides,  the  object 
tion  cannot  by  any  means  be  applicable  to 
artificial  eleCtricity.  We  are  convinced  that 
this  paffes,  and  even  if  we  expofe  the 
frog  to  a  certain  current,  we  fee  fmall 
luminous  points  iffue  from  the  extremities 
of  the  toes,  or  hear  cacklings  without 
the  animal  moving  in  the  leafi,  Electri¬ 
city  then  does  not  follow  the  nerves  any 
farther  than  the  ligature,  when  it  touches 
the  mufcles,  for  otherwife  the  movements 
would  take  place  either  by  the  irritation 
exerted  upon  the  nerves,  or  by  its  imme¬ 
diate  aCtio  on  the  mufcular  fibrils. 

That  mufcles,  which  we  fuppofe  to  be 
organs  charged  with  electricity,  can  at  the 
fame  time  be  like  wife  conductors  of  this 
matter  appears  a  paradox.  This  however 
may  be  explained.  The  electricity  which 
we  fhall  call  proper  to  the  mufcle,  is,  as 
it  were,  fliut  up  in,  and  governed  by  the 

The 


nerves. 
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The  nerves  are  fo  arranged  as  to  appear 
only  to  conftitute  one  and  the  fame  body 
with  the  fibres. 

The  nerves  alone  are  capable  of  receiving 
the  electricity.  They  alone  are  conduc¬ 
tors  of  it,  and  it  is  by  them  alone  that  this 
circum fiance  is  effected. 

But  the  other  parts  which  compofe  the 
mufcle,  are  not  fimilarly  circumffanced 
with  the  fibre.  They  are  not  eleCtrics, 
and  of  courfe  the  electricity  finds  an  eafy 
paffage  through  them. 

To  return  to  our  prefent  objeCt.  The 
aCtion  of  artificial  electricity  as  a  ftimu- 
lant  of  the  nerves,  does  not  become  an 
argument  againft  the  theory  of  Profeffor 
Galvani,  for  that  does  not  exclude  the  in¬ 
fluence  of  the  native  electricity. 

After  having  done  away  the  difficulties 
propofed  by  the  ingenious  adverfary,  I 
muff  take  the  liberty  of  afking  him,  how 
it  happens  that  prepared  frogs  fometimes 
give  ffiocks  on  communicating  betwixt  a 

a  coated 
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a  coated  nerve  and  the  legs,  when  im- 
merfed  in  water,  without  having  recourfe 
to  a  metallic  conductor,  but  performing 
one’s  felf  the  office  of  a  conductor  ? 

And  why  in  thefe  animals  have  we  thefe 
phenomena  produced  conftantly  at  the  firft 
moment  by  means  only  of  a  metallic  con¬ 
ductor,  without  the  nerves  or  the  mufcles 
being  furnifhed  with  a  coating  ? 
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SECTION  IV. 


HE  exiftence  of  electricity  in  ani- 


A  mals,  the  power  they  have  of  con- 
den  fing  it,  and  the  particular  ftruCture  of 
the  nerves,  by  means  of  which  they  are 
enabled  to  conduCt  this  fluid  without  its 
efcaping  into  and  being  difperfed  among 
the  furrounding  parts,  are  three  faCts 
which  form  a  (table  and  affiired  bafis  for 
the  doCtrine  of  animal  electricity. 

We  fliall  now  difcard  from  our  recollect 
tion  all  the  hypothefes  which  have  been 
imagined  and  advanced  to  this  moment, 
concerning  the  nature  of  animal  lpirits, 
as  their  whole  fupport  is  that  of  authori¬ 
ties,  abftraCted  from  which  they  remain 
naked  and  folitary. 


N 
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I  have  already  endeavoured  to  explain 
the  influence  of  the  electrical  principle 
upon  the  animal  economy ;  but  as  this  was 
done  in  a  curfory  manner,  I  Aiall  here 
take  up  the  matter  anew,  and  this  exami¬ 
nation  may  be  confldered  as  the  final  ana- 
lyfis  of  our  doCtrine. 

I  propofe  treating  of  mufcular  motion, 
the  fecretions,  fenfations,  and  nutrition, 
both  in  the  ftate  of  nature  and  that  of  d il¬ 
ea  fe. 

From  amongft  the  immenfity  of  objects 
which  this  widely-extended  field  prefents 
to  my  conlideration,  I  fliall  only  feleCt 
thofe  which  appear  to  me  molt  relevant  to 
the  fubjeCt,  and  molt  ufeful  to  the  art  of 
healing. 

Of  Muscular  Motion. 

Phyfiologifts  acknowledge  the  exifienee 
of  three  diftinCt  powers  in  mufcles,  viz. 

ifl,  Contractility, 


td,  Irri- 
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2d,  Irritability,  and 
3d,  Nervous  force. 

<  ,  1  •  /  \  . 

Of  Contractility. 

Mufcles  poflefs  contradlility  in  com¬ 
mon  with  every  other  part  of  the  body, 
if  we  except  the  bones.  Thus  they  yield 
to  a  certain  point,  to  an  extending  power, 
and  return  upon  themfelves  fo  as  to  referve 
their  original  fize  as  foon  as  the  extend¬ 
ing  force  is  withdrawn. 

But  when  the  parts  have  taken  on  their 
original  flate,  this  power  does  not  remain 
inactive,  but  operates  continually  by  ma¬ 
king  a  gentle  uninterrupted  effort  to  bring 
the  elements  of  the  fibres  into  ftill  more 
intimate  contadt. 

% 

Thus,  if  we  divide  a  mufcle  in  its 
length,  whether  in  the  living  or  dead  fub- 
jedt,  the  divided  parts  recede  from  each 
other  fo  as  to  leave  a  considerable  fpace 
between  them. 

N  2 
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If  the  tendon  be  cut  in  this  way,  the  mufcle 
ftioitens  itfelf,  and  in  this  contradion  is 
capable  of  railing  a  weight  hung  to  it  more 
or  lefs  heavy  in  proportion  to  the  quality 
of  the  mufcle  it  belongs  to. 

As  this  power,  which  may  be  called  the 
tonic  force  of  the  mufcles  maintains  itfelf  a 
long  time  after  death,  Baron  Haller  has 
thought  proper  to  term  it  dead  force. 

Poifons  are  capable  of  exciting  it,  but 
pundures,  the  application  of  air  or  fluids, 
or  any  other  Aimulus,  provided  it  be  not 
violent,  is  incapable  of  calling  out  its 
adion. 

This  kind  of  contradion  takes  place 
by  a  flow  and  continued  reciprocal  ap¬ 
proximation  of  the  fibres. 

Of  Irritability. 

The  adion  which  refill ts  from  irritabi¬ 
lity,  is  very  different  from  that  we  have 
jufi  taken  notice  of. 


The 
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The  mufcular  fibres  when  irritated  of- 
cillate,  contract  towards  the  middle,  be¬ 
coming  by  this  means  fhorter,  thicker, 
hard  and  wrinkled,  and  alternately  with¬ 
draw  themfelves  from  the  middle  with 
fitch  a  degree  of  velocity  as  to  elude  calcu¬ 
lation. 

The  flighted;  irritation,  whether  mecha¬ 
nical  or  chemical,  is  fufficient  to  put  the 
irritability  into  immediate  aCtion,  which 
does  not  ceafe  till  after  a  feries  of  alternate 
contractions  and  relaxations.  The  fibre 
then  becomes  as  long,  fmooth,  and  lax, 
as  it  was  before  it  received  the  impulfe. 

The  mufcles  of  dead  fubjeCts,  or  mufcles 
extracted  from  the  bodies  of  live  animals, 
retain  this  power  a  much  fhorter  time  than 
that  of  the  dead force , 

As  the  mufcular  fibres  in  their  aCtion 
fhorten  and  become  thicker  and  rougher, 
it  is  natural  for  the  mufcles  themfelves  to 
acquire  the  fame  properties. 

n3 
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Different  effeCts  will  occur  in  thefe 
changes  according  to  the  difference  of  the 
ftruCture,  difpofition  and  connection  of 
thefe  organs. 

A  mufcle  in  contraction  does  not  prefs 
upon  the  blood- veffels  (vide  Halleri  Phy- 
fiol.  tom.  iv.  lib.  x.  Mot.  Animal),  fo 
that  circulation  is  not  interrupted  or  al¬ 
tered,  and  confequently  the  temperature 
of  the  mufcles  remains  the  fame. 

Neither  does  their  bulk  experience  any 
change,  the  thicknefs  of  the  mufcle  in- 
creafing  in  proportion  as  its  length  di- 
minifhes. 

Dodtor  Blane,  in  order  to  verify  the  lat¬ 
ter  circumftance,  placed  half  a  live  eel  in 
a  bottle,  the  neck  of  which  by  means  of 

I 

flame  directed  againfl:  it  by  a  blow-pipe, 
he  foftened,  drew  out  and  reduced  to  the 
fize  of  the  Item  of  a  thermometer.  He 
then  filled  it  with  water,  and  by  the  in¬ 
troduction  of  a  wire,  irritated  the  portion 

of 
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of  the  animal,  with  an  intention  of  throw¬ 
ing  it  into  contraction. 

Strong  convulfions  were  excited,  but 
he  could  not  obferve  any  change  in  the 
level  of  the  water. 

Borelli  had  before  this  remarked,  that 
the  water  of  a  bath  in  which  a  man  was 
placed  by  his  directions,  preferved  the 
fame  height  when  he  put  his  mufcles  into 
very  ftrong  contraction. 

Swammerdam,  Goddard,  and  Gliffon, 
made  experiments  likewifc  with  the  fame 
view,  the  former  with  the  heart  of  the 
frog,  and  the  two  latter  with  the  arm  of 
a  man;  but  thefe  elfays  were  too  imper- 
feCt  and  equivocal  to  admit  of  accurate 
conclufions  being  drawn  from  them. 

The  power  of  the  living  contraction, 
or,  in  other  words,  of  the  mufcular  irrita¬ 
bility,  is  aftonifhing  and  incredible. 

It  is  much  more  conliderable  in  infeCts 
than  in  large  animals,  as  there  are  inftances 

.N  4  among 
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among  the  former,  of  fome  which  have 
drawn  a  weight  feventy  or  eighty  times 
greater  than  their  own.  (Vallifneri  ) 

The  degrees  of  this  force  increafe  under 
particular  circumlfances,  as,  for  inlfance, 
when  the  animal  is  agitated  and  put  in 
aflion  by  the  paffions  and  emotions  of  the 
mind,  as  anger,  fear,  defire,  emulation, 
&c. 

It  increafes  in  convulfions,  fo  that  a 
boy  or  girl  of  delicate  conftitution  isfome- 
times  more  than  equal  to  the  combined 
Jlrength  of  feveral  grown  perfons. 

Again,  if  is  prodigioufly  increafed  •  in 
maniacs  and  idiots,  who  have  been  found 
capable  of  breaking,  by  a  fingle  exertion, 
a  chain  of  iron,  which  might  have  refilled 
the  united  efforts  df  a  couple  of  horfes. 

Our  furprife  will  not  be  leffened  if  we 
confider  that  the  major  part  of  the  mufcles 

I 

have  their  point  of  refinance  near  the  hy- 
pomochlion:  That  they  are  inferred  at 
very  acute  angles.  That 
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That  in  feveral  of  them  the  fiefhy  fibres 
are  not  in  the  fame  direction  with  the  ten¬ 
don,  that  others  pafs  over  joints,  and  that 
all  the  mufcles  in  their  adtion  oppofe  a 
refinance  to  the  bone  which  ferves  them  as 
a  fupport,  and  which  refinance  dedroys 
one  half  of  their  whole  force. 

Borelli,  who  has  entirely  dedicated  to 
thefe  calculations,  has  demondrated  that 
the  abfolute  force  of  a  mufcle  is  the  fmall- 
eft  portion  of  all  the  power  it  employs  to 
produce  an  effedt.  I  fhall  adduce  the  del- 
toide,  as  affording  one  of  the  mod:  striking 
inftances  of  this  nature. 

“  Let  us  fuppofe,”  fays  he,  “the  weight 
of  the  arm  to  be  4  pounds,  and  from  the 
ends  of  the  fingers  be  fufpended  a  weight 
of  22  pounds.  Let  us  now  examine  the 
force  by  which  the  deltoide  mufcle  raifes 
the  humerus,  fuppofing  it  to  be  raifed  by 
the  adtion  of  this  mufcle  alone.  Now,  if 
the  whole  length  of  the  arm  be  divided 

into 
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into  twenty-feven  parts,  the  length  of 
the  deltoide,  from  its  origin  to  its  infer- 
tion,  will  be  equal  to  fix  of  thefe  parts, 
and  a  force  not  of  28  but  of  126 
pounds  will  be  required.  If  the  angle  oft 
infertion  in  the  humerus  is  io°,  and  it 
is  really  not  more  confiderable  the  force 
will  be  as  1,736,482  is  to  10,000,000,  fo 
126  to  731  pounds.  But  as  this  weight 
Ihould  be  doubled,  it  will  amount  to  1462 
pounds.  Again,  as  the  fibres  of  the  del¬ 
toide  unite  in  the  tendon  under  another 
angle  of  320,  the  refiftance  of  the  deltoide 
will  be  again  increafed,  and  amount  to 
nearly  1680  pounds.”  To  thefe  multipli¬ 
cations  the  author  adds  that  refiftance 
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which  arifes  from  the  different  ftrata  of 
fibres,  and  finally  eftimates  the  force  of 
the  deltoide  to  be  equal  to  61,600  pounds. 
“  Pone  effe  pondus  brachii  =  qyatuor  li- 
bris,  et  prseterea  ex  digitorum  articulatione 
ultima  fufpendi  libras  24,  quaeritur  vis  qua 

deltoides 
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deltoides  humerum  e  lavat,  fi  ponatur  a  folo 
deltoide  elevari :  nempe  fi  brachii  longi- 
tudo  fuerit  partium  27,  eft  fere  deltoidi 
longitudo  ab  articulatione  humeri  ad  infer- 
tionem  partium  6,  adeoque  vis  requiritur 
non  28  fed  1 261b.  Deinde  ft  angulus  quo 
inferitur  in  humerum  fuerit  10  graduum, 
neque  enim  major  eft,  erit  uti  1 ,736,482 
ad  10,000,000  ita  126  ad  7311b.  Cum 
prasterea  duplum  fumendum  fit  hoc  pon- 
dus,  erit  14621b.  Denuo  cum  fibroe  del- 
toidis  ad  alium  angulum  in  tendinem  co- 
eant,  fit  is  angulus  graduum  30,  erit  refif- 
tentia  deltoidis  denuo  audla  et  fere  1680.” 
Vide  Boeraahve  Praeedt.  T.  iii.  Mufc. 
A>ftio. 

Phyfiologifts  being  aftoniflied  at  the  im- 
menfity  of  thefe  forces,  have  made  every 
effort  to  difcover  the  caufe  of  them,  and 
have  believed  they  have  fucceeded  in  the 
attempt.  However,  when  they  have 
come  to  fubmit  their  opinions  to  deliberate 
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examination,  it  has  been  found,  either 
that  they  were  repugnant  with  the  ftruc- 
ture  of  the  mufcles,  or  the  laws  of  me¬ 
chanics,  or  that  they  repofed  upon  arbi¬ 
trary  data. 

Baron  Haller  fetting  off  from  a  known 
fadt,  that  is  to  fay,  from  the  approxima¬ 
tion  which  takes  place  betwixt  the  ele¬ 
ments  of  the  fibres  during  the  moment  of 
mufcular  contraction,  attributes  contrac¬ 
tion  itfelf  to  an  increafe  of  the  power  of 
attraction  which  refides,  as  he  exprefTes 
himfelf,  in  the  very  nature  of  the  moving 
fibre. 

Dr.  Fordyce  has  taken  up  the  fame  doc¬ 
trine,  and  it  has  likewife  been  embraced 
by  Dr.  Blane.  This  appears  alfo  to  have 
been  the  opinion  of  Sir  Ifaac  Newton. 

Of  the  Nervous  Force. 

When  we  make  ufe  of  the  term  attrac¬ 
tion,  we  only  exp  refs  an  effect.-  This  ef¬ 
fect 
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fed;  has  a  caufe,  and  this  caufe  we  aflert  to 
be  eledricity.  But  in  what  manner,  it 
may  be  alked,  does  eledricity  operate  ? 
Does  it  irritate  the  mufcular  fibre  at  the 
inftant  it  pafles  from  one  to  the  other  fur- 
face  of  the  mufcle,  and  that  its  equilibrium 
is  reftored  ? 

For  a  time  I  believed  this  to  be  the  cafe, 
and  it  was  likewife  the  opinion  of  Pro- 
feflor  Galvani;  but  on  coming  to  confider 
it  with  more  attention,  it  appeared  to  me 
to  contain  infuperable  difficulties,  viz. 

i  ft.  Each  difcharge  ought  to  be  fuc- 
ceeded  by  a  new  rupture  of  the  equili¬ 
brium,  which  could  not  be  effeded  with 
the  rapidity  we  obferve  in  the  movements, 
nor  perhaps  without  a  conftant  lofs  of  this 
fluid,  and  likewife  a  more  complicated 
architedure. 

sd.  The  attradion  would  be  the  e fifed 
of  a  ftimulus,  which  does  not  accord  with 
the  idea  philofophers  have  aftbciated  with 
the  term.  For 
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For  my  own  part,  I  conceive  the  pro- 
cefs  is  carried  on  in  the  following  manner: 
The  attraction  of  the  fibrils  is  owing  to 
the  different  ffate  or  condition  of  the  elec¬ 
tricity  in  the  mufcles,  that  is  to  fay,  that 
in  the  ffate  of  contraction,  the  furfaces  of 
the  fibrils  are  differently  electrified  from 
what  they  are  in  a  ffate  of  relaxation. 
Agreeably  to  this  hypothefis,  the  equili¬ 
brium  never  takes  place. 

That  ele&ricity  increafes  the  cohefion  of 
bodies,  and  that  after  a  difcharge  it  may 
be  found  in  two  different  ffates,  are  faCts 
demonffrated  by  experiments  fo  decifive  as 
to  preclude  every  doubt.  I  fhall  not  hefi- 
tate  to  infert  them  here,  as  they  form  the 
bafis  of  my  theory. 

Mr.  Symmer  was  the  firff  who  dis¬ 
covered  the  power  which  eleClricity  pof- 
feffes,  of  increafing  the  cohefion  of  bodies. 
This  gentleman  had  obferved,  that  upon 
putting  off  his  filk  flock ings  in  an  even- 
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ing,  they  made  a  crackling  noife,  and 
that  in  the  dark  he  could  perceive  them 
emit  fparks  of  fire. 

This  phenomenon,  which  he  attributed 
to  electricity,  induced  him  to  undertake  a 
feries  of  experiments,  which  led  him  to 
the  difcovery  of  two  lingular  faCts,  viz. 

1  ft,  That  the  eleCtrical  appearances  took 
place  only,  when  he  made  ufe  of  black 
and  white  coloured  ftockings. 

2d,  That  ftockings  electrified  in  this 
way,  refill:  the  application  of  a  force  to 
difunite  them. 

The  author  made  fome  experiments 
for  the  purpofe  of  calculating  the  power 
of  the  eleCtrical  cohefion,  and  he  foon 
found  thefe  ftockings  capable  of  railing 
near  twenty  times  their  own  weight. 

But  on  repeating  thefe  experiments  in  a 
favourable  feafon,  and  with  ftockings 
which  were  perfectly  new,  and  the  black 
dipped  afrefh,  and  the  white  newly 

cleaned 
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cleaned  and  fulphured,  or  that  were  of  a 
more  fubftantial  make,  he  found  that  the 
power  of  cohefion  was  increafed  to  a  con- 
flderable  degree.  Thus,  under  thefe  cir- 
cumftances,  he  has  been  able  to  make  the 
black  flocking  and  the  white,  when  the 
rough  fides  of  each  were  put  together# 
raife  (the  half  gauze)  from  twenty  to 
forty,  and  of  fpun  filk,  from  forty  to 
ninety  times  its  own  weight.  Phil.  Tranf. 
Anno.  1759,  vol.  li.  p.  50. 

The  author  conjectured  from  this  mo¬ 
ment,  that  the  fame  effeCt,  and  perhaps  a 
greater  one  might  take  place  between  two 
plates  of  glafs,  and  fome  time  afterwards 
he  took  an  opportunity  of  putting  this 
idea  to  the  proof. 

He  took  two  panes  of  common  window 
glafs,  and  covered  one  of  the  tides  of  each 
with  thin  tin-foil,  leaving  a  fpace  of  near  an 
inch  from  the  edges  uncovered.  He  warmed 
them  a  little  at  the  fire,  and  applying  the 
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two  bare  fides  together,  laid  them  upoii 
four  wine-glaffes,  which  fupported  them 
at  the  corners.  He  then  brought  down  a 
chain  from  the  prime  conductor  nearly 
to  touch  the  coating  of  the  upper  plate, 
and  applying  a  wire  which  he  held  in  his 
hand  to  the  coating  of  the  under  plate, 
the  machine  was  put  in  motion,  and  the 
electrification  performed,  as  in  the  ufe  of 
the  common  eleitrical  pane. 

When  the  operation  was  completed,  he 
removed  the  chain  and  the  wire,  and  taking 
hold  of  two  oppofite  corners  of  the  upper 
glafs  (thofe  correfponding  to  them  in  the 
other  having  been  purpofely  cut  away),  he 
lifted  it,  and  found  that  the  under  glafs 
came  up  with  it.  The  cohefion  appeared 
to  him  confiderably  ftrong,  but  he  had  not 
any  proper  apparatus  to  meafure  the 
flrength  of  it.  He  laid  them  down  again 
on  the  wine-glaffes,  and  procured  an  ex- 
plofion,  as  in  the  common  eledtrical  pane. 

O  He 
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He  then  took  hold  of  the  corners  of  the! 
upper  glafs  and  lifted  up,  but  found  that- 
the  cohefion  was  diffolved,  the  under  glafs 
remaining  behind.  “  Loco  citato.'5 

Father  Beccaria  repeated  not  only  the 
experiments  of  Symmer  with  the  plates 
of  glafs,  but  made  others  of  his  own, 
which  prove  that  the  cohefion  far  from 
being  diffolved  by  the  explolion  is  in- 
creafed,  and  becomes  more  intimate  in 
proportion  as  the  difcharge  is  ftrong.  The 
following  are  the  experiments  in  the  words 
of  the  author. 

“  Laminam  vitream  lacrem  A  charta 
inaurata  rit^  indutam  faciebam  ele&ri- 
cam  immiffo  in  ipfam  igne  a  catena. 
Exutam  unam  ipfius  faciem  admovebam 
faciei  fuperiori  laminae  fimilis  B  utrinque 
nudae,  nec  ullatenus  eledtricae,  qus  facie 
fua  ima  circello  emminebat  chartaceo  fef- 
qui  pollicari  .... 

Quum  primo  disjungerem  laminam  A 
a  lamina  B  jam  percipiebam  infolita  ali- 

qua 
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qua  Vi  coherere  mutuo  ambas :  eamque 
cohefionem  experiebar  majorem,  prout 
tardius  disjungebam  laminam  A,  poft  plu* 
res  fcilicet  attradationes.  Si  cum  primo 
laminam  A  impofueram  laminae  B,  indu- 
ebam  extimam  hujus  faciem,  attradando 
fimul  indufia  jundorum  vitrorum  quatie- 
hfir,  valida  repen  te  exiftebat  ab  ea  explo¬ 
fione  vitrorum  cohsefio^  eademque  validior 
pro  explofione  vehementiore. 

Duo  vitra  C  et  D  lingula  rite  induta  fin- 
gulis  catenae  ramis  objicebam,  ut  fierent 
feorfum  eledrica;  atque  ut  sequilibratas 
eledricitates  fervarent  quales  nempe  eodem 
tempore  a  catena  eadem  immitti  potuerant 
ea  cautione,  a  catena  ip  fa  dimovebam,  ut 
acuter  ejus  ramus  cum  folo  communicaret, 
nifi  poft  femota  vitra  ambo. 

Unius  fuperiorem,  alterius  inferiorem 
faciem  denudabam  :  hoc  illi  imponebam  : 
continuo  cohaefio  obtinebat  aliqua:  attrec- 
tatis  exfimis  indufiis  quatiebar,  atque  fub 
bac  explofione  cobsefio  invalfcebat.” 

0  2 
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The  author  having  detached  the  plates 
A  and  B  before  the  explofion,  found  that 
the  plate  A  was  pofitively  electrified  on 
both  fides,  and  the  plate  B  negatively 
electrified  on  both  its  furfaces  likewife. 
When  he  feparated  the  fame  plates  after 
the  explofion  had  taken  place,  the  elec¬ 
tricities  appeared  quite  oppofite,  that  is 
to  fay,  the  plate  A  was  electrified  nega¬ 
tively  on  both  fides,  and  the  plate  B  po- 
fitively.  Phil.  Tranf. 

In  the  experiment  of  Lane,  the  refult 
was  the  fame  with  regard  to  the  electricity 
of  the  plates  examined  before,  and  after 
the  explofion,  as  in  the  experiment  of 
Beccaria. 

But  Lane  placed  the  two  furfaces  which 
were  not  coated  in  contaCt  with  each  other, 
and  having  coated  the  two  outer  ones, 
and  charged  them  by  means  of  the  ma¬ 
chine  as  a  fingle  plate,  he  placed  one  of 
them  fo  as  to  touch  the  prime  conductor, 
whiHl  he  touched  the  other  with  his  finger. 

Mr. 
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Mr.  Henley  treating  in  the  fame  manner 
the  Nuremberg  glafs,  commonly  called 
Dutch  plates,  found  that  each  had  a  po- 
litive  and  a  negative  furface  when  feparated 
after  charging,  and  when  they  were  re¬ 
placed  and  a  difcharge  made,  the  electri- 
city  of  both  plates  was  exchanged  for  the 

contrary  electricity.  Phil.  Tranf.  vol. 
% 

Ixvi.  An.  1776. 

As  under  thefe  circumftances,  the  elec¬ 
tricity  exits  in  two  oppofite  ftates,  fo  the 
electrical  appearances  are  renewed,  and  laid 
until  the  fluid  regains  its  equilibrium. 
This  retentive  power  of  electricity  (to 
make  ufe  of  the  expreffion  of  Symmer, 
who,  as  we  before  obferved,  was  the 
firffc  who  difcovered  this  property,  and 
who  right  fufpected  it  capable  of  being 
the  caufe  of  many  lingular  and  curious 
phenomena),  is  conftant  in  the  mufcles, 
and  lafts  longer  even  than  the  life  of  the 
animal.  The  mufcles  being  conflantly 

O  3  electrifed. 
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eleCtrifed,  the  force  of  attraction  is  con¬ 
tinually  in  action  within  them. 

An  opinion  has  been  entertained  by 
fonie,  that  irritability  is  only  a  tranfitory 
attraction,  but  this  is  a  miftake.  If  we 
cut  the  mufcje  of  an  animal  we  obferve  in 
a  moment,  the  antagonift  mufcle  take  on 
extraordinary  movements,  as  there  does 
not  exit  any  longer  a  force  capable  of 
oppofing  any  exertion  to  it,  and  preferve 
a  counterpoife. 

Let  us  examine  an  athletic,  nervous 
man,  and  in  certain  attitudes,  we  fhall 
obferve  the  bodies  of  fome  mufcles  be¬ 
come  turgid  and  elevated,  whilft  their 
antagonifts  become  more  flaccid  than  even 
during  a  ftate  of  reft. 

Thus  betwixt  mufcles  which  are  in  a 
ftate  of  contraction,  and  thofe  which  are 
not,  the  only  difference  is  as  to  the  inten¬ 
sity  of  attraction.  This  difference,  how- 
ever,  is  very  great,  Borelli  demonftrated. 


[  i99  1 

that  a  mufcle  of.  a  dead  body  might  be 
very  eafily  lacerated  by  a  weight  of  a  few 
pounds,  which  in  the  live  animal  it  could 
have  fupported  with  the  utmoft  eafe.  The 
experiments  of  M,  Bertier  have  led  him 
to  make  the  fame  remark,  and  Dr.  Blane 
has  afierted  the  fame  fadt. 

It  is  notwithstanding  necefTary  to  ob« 
ferve,  that  by  this  means  we  cannot  obtain 
any  accurate  meafure,  as  the  diftradtion 
which  the  mufcle  experiences  is  a  caufe 
capable  of  increafing  its  living  force. 

The  nerves  are  the  only  inftruments  of 
which  nature  makes  ufe  for  the  purpofe  of 
changing  the  ftate  of  the  eledlricity  in  the 
mufcles,  and  producing  movements  in 
them. 

Nerves  cannot  fail  of  poffeffing  an  elec¬ 
tricity  of  their  own,  and  it  is  perhaps  by 
means  of  this  that  they  put  the  mufcular 
eledlricity  in  motion. 

Thus  if  we  cut,  tie,  wound,  or  in  any 
O  4  other 
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other  way  injure  a  nerve  which  is  diftriU 
buted  upon  a  certain  mufcle,  this  mufcle 
becomes  paralytic  and  incapable  of  per- 
forming  its  office. 

It  has  been  faid,  that  the  fame  accident 
conftantly  takes  place  upon  tying  or  cut¬ 
ting  the  arteries  of  mufcles,  but  this  af- 
fertion  has  been  proved  to  be  void  of  foun¬ 
dation  by  the  obfervations  of  Kaaw  Boer- 
haave,  Languifh,  Pozzi,  and  feveral  others. 
(See  Haller,  Phyf.  T.  iii.  lib.  xi.  f.  3.) 

If  palfy  does  fometimes  take  place,  it 
is  not  infiantaneoufly,  as  is  the  cafe  when 
the  nerve  is  tied,  but  increafes  flowly, 
and  therefore  we  may  fay  that  fomething 
Is  wanting  to  the  integrity  of  the  mufcu- 
lar  fibre,  or  that  the  nerves  are  deprived 
of  this  fub fiance,  which  is  feparated  by 
the  fmall  arteries,  and  without  which  they 
cannot  produce  the  phenomena  of  electri¬ 
city.  There  are  fome  animals  which  pof- 
fefs  exquifite  irritability,  and  which,  not- 

withfianding, 
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withftanding,  have  not  any  nerves.  But 
from  this  obfervation  are  we  to  conclude, 
that  irritability  is  independent  of  the 
nerves  ?  Certainly  not.  I  fhould  never 
be  brought  to  fay  that  I  do  not  feel  by 
means  of  the  nerves,  becaufe  there  are 
animals  which  have  not  any,  and  which, 
notwithftanding,  fhew  unequivocal  marks 
of  feeling.  If  thefe  animals  are  really 
deftitute  of  nerves,  they  are  furniihed 
with  other  organs  which  perform  the  fame 
office.  It  may  be  objected  that  mufcles 
preferve  their  power  of  motion  when  they 
are  feparated  from  the  animal,  and  no 
longer  experience  the  influence  of  the 
brain.  But  what  does  this  prove?  Is  it 
not  demonftrated  by  innumerable  experi¬ 
ments,  that  the  nerves  retain  their  power 
after  their  communication  with  the  brain 
is  interrupted  and  cut  off? 

It  is  aflerted  that  the  nerves  are  the  paf- 
fage  which  the  electricity  takes,  in  order 

to 
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to  gain  the  different  furfaces  of  the  inui- 
cular  fibres,  and  that  it  is  in  this  way  that 
it  occafions  the  alternate  contractions  and 
relaxations  of  the  mufcles.  But  as  thefe 
means  of  communications  exift  conti¬ 
nually,  the  movements  ought  confequently 
to  be  perpetual.  This  objection  will 
doubtlefs  be  made  by  many,  and  for  my 
own  part  I  confefs,  I  cannot  remove  it 
either  by  direCt  proofs  drawn  from  the 
median  ifm  of  the  mufcles  and  nerves,  or 
by  experiments.  Notwithffanding,  I  muff 
obferve,  that  the  fame  circumftance  which 
takes  place  in  the  eleCtrical  fi flies*  may 
likewife  occur  here.  The  eleCtrical  organs 
are  charged,  the  way  of  communication 
between  the  furfaces  electrified  pofitively 
and  negatively  exifl  as  they  do  in  the 
mufcles.  But  thefe  ways  are  only  open 
to  the  will  of  the  animal.  This  is  a  faCt, 
and  thofe  who  acknowledge  and  feel  the 
force  of  analogy,  cannot  refufe  their  con¬ 
currence 
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currence  to  this.  Befides,  our  unac¬ 
quaintance  with  the  means  employed  by 
nature  in  producing  the  movements,  is 
not  an  objection  againft  the  principal 
objedt  of  our  dodtrine.  If  the  means 
are  not  known,  it  is  not  on  that  account 
lefs  true  that  eledtricity  is  the  caufe  of  the 
movements.  Let  another  principle  be 
brought  forward  which  poffeffes  the  power 
of  penetration  neceffary  for  infinuating 
itfelf  amongft  the  infinite  number  of  muf- 
cular  fibrils,  which  are  in  play  during 
contradlion ;  a  principle  which  has  the 
power  of  increafing  in  an  enormous  degree 
the  force  of  the  mufcles,  by  increafing  the 
cohefion  and  attradfion  of  their  fibres,  and 
which  can  produce  this  increafe  of  force 
and  of  attradlion  fo  tranfient  and  momen¬ 
tary.  Laftly,  I  fhould  wifli  the  quicknefs 
and  rapidity  of  mufcular  adlion  to  be  ex¬ 
plained  by  any  other  principle. 

What  an  amazing  fucceffion  of  contrac¬ 
tion 
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tion  takes  place  in  an  English  race-horfe 
at  full  fpeed,  whofe  courfe  outftrips  the 
velocity  of  the  wind  ?  What  quicknefs  of 
motion  in  the  mufcles  of  a  rapid  fpeaker, 
and  in  birds  whilft  flying  ? 

Of  the  Voluntary  Motions. 

The  nerves  are  the  inflruments  em¬ 
ployed  by  the  mind  in  the  exercife  of  its 
power  over  the  mufcles,  which  are  under 
its  command.  The  mind,  however,  is 
not  acquainted  either  with  the  nerves  or 
the  mufcles,  nor  with  their  mechanifm  or 
force.  This  induced  Leibnitz  to  fay,  that 
there  exifted  a  pre-eftablilhed  harmony  or 
eternal  divine  law,  by  which  the  body  at 
a  thought  or  inclination  of  the  mind 
ought  to  take  on  motions  correfponding 
with  the  will  of  this  power. 

The  mind  does  not  exercife  any  phyfi- 
cal  influence.  It  willeth,  and  motion 
takes  place.  This  power  of  the  mind  is 

undoubted. 
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undoubted.  It  is  equally  certain  that  its 
commands  are  lucceeded  by  a  change  in 
the  origin  of  the  nerves,  that  this  change 
is  extended  along  their  courfe,  and  that 
the  parts  upon  which  they  are  diftributed, 
are  perceptible  of  its  influence  in  a  degree 
proportioned  to  the  firfl:  impulfion. 

The  origin  of  a  nerve  is  a  fmall  or¬ 
gan  of  a  very  particular  defign.  It 
is  here  that  the  mind  holds  its  empire, 
though  it  is  impoffible  to  demonftrate  how 
this  is  effedled,  and  beyond  this  point  its 
power  ceafes.  A  proof  of  this  affertioii 
is  evident,  in  my  opinion,  from  the  fol¬ 
lowing  obfervation: — Suppofe  a  frog  to 
be  divided  into  two  portions  by  being  cut 
acrofs  the  body,  its  poflerior  extremities, 
the  nerves  of  which  are  fent  from  the  me¬ 
dulla  fpinalis,  move  about  in  the  fame 
way  as  if  they  were  dill  attached  to  the 
body  of  the  living  animal.  The  move¬ 
ments  become  ftronger  when  preffure  is 
/  , 

applied. 
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applied  to  the  mutilated  parts.  Even  if 
they  remain  quiet  and  be  again  handled, 
they  awake  as  it  were,  and  move  as  if  to 
avoid  being  touched.  If  the  body  be  di¬ 
vided  in  its  whole  length,  including  the 
head,  the  fore  legs  make  the  fame  motions 
with  the  hind  ones. 

In  that  cafe,  the  contact  of  air  with  the 
cut  parts,  or  of  any  external  flimulus,  pro¬ 
duces  a  fimilar  effedl  to  what  the  fentient 
principle  would  have  caufed  in  an  animal 
in  a  Hate  of  integrity. 

But  if  we  tie  or  divide  the  nerves  near 
their  origin,  the  motions  ceafe  as  in  the 
living  animal,  under  the  fame  circumftance. 

Animals  at  the  moment  of  their  birth 
perform  movements,  which  require  a  very 
elaborate  and  complex  mechanifm.  Be- 
fides,  there  are  fome  fpecies,  which  at 
this  period,  are  as  well  informed  as  the 
individual  which  gave  them  birth.  Thefe 
operations  are  the  offspring  of  inftindt, 

and* 
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and  experience  has  not  the  fmalleft  con¬ 
cern  with  them. 

If,  however,  experience  is  not  the  firft 
inftrudtor  of  animals,  at  lealt  it  generally 
contributes  in  the  courfe  of  time  to  render 
them  perfect;  and  man,  the  fancied  lord 
of  the  creation,  fiands  in  greater  need  of 
its  aid,  than  any  of  the  fubordinate  animals. 

The  empire  of  the  mind  is  extended  by 
experience  and  practice.  By  their  affifl- 
ance  it  is  that  many  animals  attain  to  a 
management  of  their  organs  of  motion, 
which  at  once  aftonifhes  and  enchants  us. 

Animals  which  are  not  endowed  with 
reafon,  or  with  a  capacity  for  information 
equal  to  ours,  when  cherifhed  and  mo» 
delled  by  the  elucation  of  man  acquire 
talents  of  this  kind,  but  ftill  remain  in¬ 
finitely  below  us  in  the  fcale  of  being. 

The  motions  which  depend  upon  the 
power  of  the  mind,  frequently  takes  place 
in  oppofition  to  its  efforts  to  reftrain  them, 
,  when 
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when  an  impreflion  is  made  upon  the  nei> 
vous  fyftern,  whether  by  moral  or  by  phy- 
ficalcaufes. 

We  frequently  laugh  involuntarily,  and 
imitate  the  addon  of  yawning.  A  perfon 
afflided  with  epilepfy,  when  he  fees 
another  feized  with  an  attack  of  the  fame 
complaint,  is  frequently  taken  ill  himfelf. 
Convulfions  in  the  fair  fex  are  like  wife 
fometimes  communicated  by  fympathy, 
but  more  commonly  are  the  effeds  of 
emotions  of  the  mind. 

We  fee  depicted  in  the  countenance  of 
man,  the  different  paffions  by  which  he  is 
chagrined  and  controlled,  in  fpite  of  his 
utmofl  exertions  to  conceal  from  us  what 
paffes  within  him. 

Phyfiognomy  informs  us  what  others 
think  both  of  our  words  and  addons,  and 
it  too  often  happens,  to  our  no  fmall  cha¬ 
grin  and  mortification,  that  we  difeover 
that  language  does  not  always  correfpond 

with 
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with  the  real  fentiments  of  the  heart.  By 
the  help  of  phyfiognomy  we  are  rendered 
capable  of  analyzing  mankind,  and  afcer- 

taining  without  being  fcarcely  ever  liable 

/  . 

to  errof,  their  genius  and  their  talents, 
their  virtues  and  their  vices.  The  practi¬ 
tioner,  by  the  different  traits  and  air  of 
the  countenance  of  his  patients,  feizes  the 
ftate  of  the  difeafe,  and  what  room  there 
may  be  for  hope  or  defpair.  Hofpitals 
and  the  lick  bed  are  the  only  fchool  in 
which  this,  I  had  almoft  faid  divine,  fci- 
ence  is  attainable,  for  books  only  convey 
to  the  mind  very  obfcure  and  imperfedt 
ideas  of  it. 

The  morbific  caufe  which  changes  the 
features  of  the  face  in  a  thoufand  ftrange 
and  extraordinary  ways,  by  determining 
the  aCtion  of  the  nerves  to  the  mufcles  of 
this  part,  frequently  determines  this  aCtion 
to  other  mufcles  deftined  for  the  perform¬ 
ance  of  voluntary  motion,  and  gives  rife 

P  to 
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to  contradlions  and  convulfive  movements, 
either  partial  or  univerfal. 

Epilepfy  is  a  frequent  occurence  in  in¬ 
fants  attacked  with  acute  fevers,  as  are  alfo 
convulfions.  At  this  period  of  life,  thefe 
accidents  are  often  occafioned  by  a  pain¬ 
ful  eruption  of  the  teeth,  or  by  irritation 
from  worms.  The  prefence  of  acrid  matters 
and  poifons  in  the  inteftinal  canal  excites 
terrible  and  frequently  fatal  convulfions. 
Certain  changes  in  the  conflitution  of  the 
atmofphere  throw  maniacs  into  a  ftate  of 
difquietude,  anger,  and  tranfports  of  rage. 
Some  individuals  who  are  fo  organized,  as 
to  be  fufceptible  of  excitement  from  the 
flighted  impulfions,  are  equally  affedted 
by  them.  Some  perfons,  even  from  their 
peculiar  fenfations,  almofi:  to  a  certainty 
predidt  fair  weather  or  rain,  thunder  or 
iftorms  of  wind. 

The  phafes  of  the  moon  have  a  decided 
influence  upon  nervous  affedtions,  and  in 

particular 
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particular  upon  epilepfy.  Some  author 
has  denied  the  laft  fad,  limply  becaufe  he 
was  incapable  of  comprehending  how  it 
could  take  place,  but  this  is  a  very  indif¬ 
ferent  reafon. 

The  influence  of  the  moon  upon  our 
globe,  or  rather  the  reciprocal  influence  of 
the  two  planets,  is  manifefted  by  the  flux 
and  reflux  of  the  waters  of  the  ocean. 

If  eledricity  be  not  the  caufe  of  this 
phenomenon,  at  leaft  it  does  not  take  place 
without  this  principle  being  put  into  ac¬ 
tion  ;  and  how  is  it  poflible  that  man  can 
avoid  participating  in  thefe  revolutions, 
who  is  himfelf  an  eledrical  machine, 
and  who  receives  this  matter  from  the  air 
he  breathes  and  moves  in,  and  from  the 
ground  on  which  he  treads  ? 

The  disorders  of  which  we  are  fpeak- 
ing  are  not  excited  every  time  a  caufe 
is  prefent,  and  frequently  they  occur  with¬ 
out  their  caufe  being  known. 

P  2 
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We  are  unacquainted  with  what  occurs 
in  the  nervous  fyftem  under  thefe  circum- 
ftances,  and  confequently  cannot  fhew  why 
fometimes  one  affedfcion  fhould  exift,  and 
at  others  a  different  one. 

The  number  of  thefe  affedlions  is  very 
confiderable,  and  their  charadter  is  various, 
and  often  extraordinary. 

Thofe  amongft  them  which  ftrike  me 
particularly,  and  arreft  my  attention  at  this 
moment  are,  the  catalepfy  and  fomnam- 
bulifm. 

In  catalepfy,  the  perfbn  who  is  attacked 
with  it,  retains  the  fame  pofition  he  was 
in  the  moment  before  the  paroxyfm. 

He  remains  as  immmoveable  as  a  ftatue, 
his  eyes  almoft  always  open.  His  joints  are 
flexible,  and  give  way  to  the  application 
®f  a  foreign  power,  ifo  that  if  one  raife  up 
the  arm  of  a  cataleptic,  it  remains  in  this 
new  pofition,  and  the  fame  thing  takes 
place  with  regard  to  the  other  limbs.  The 
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refpiratien  and  pulfe  preferve  their  natural 
Hate,  or  at  leaft  deviate  very  little  from  it. 
The  duration  of  the  paroxyfm  is  fome- 
times  of  fome  minutes,  at  others  of  fome 
hours,  and  at  others  again  of  fome  days. 
It  is  very  feldom  that  the  patient  is  fenfi- 
ble  of  what  is  going  on  around  him,  or 
that  he  retains  the  flighteft  recollection  of 
what  happened  in  the  fit. 

In  this  difeafe,  as  we  have  juft  obferved, 
the  mufcles  remain  in  the  fame  ftate  of 
contraction  they  were  put  in  by  the  ani¬ 
mal,  the  moment  preceding  the  attack. 
I  have  afferted  that  the  relaxation  of  thefe 
organs  depends  upon  a  new  circuit  of  elec¬ 
tricity,  and  of  a  change  of  the  ftate  of  this 
fluid.  Thus  the  contraction  will,  not 
ceafe  until  the  will  refumes  its  rights  over 
the  body  it  governs,  and  caufes  the  circuit 
to  take  place,  or  till  an  extraneous  force 
is  employed  inftead  of  it. 

From  hence  we  may  derive  an  expla- 
P  3  nation 
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nation  of  the  permanent  contraction  in 
the  flelh  of  fifhes,  which  are  cut  in  pieces 
whilft  alive,  and  likewife  of  the  ftiffnefs 
which  i$  fo  remarkable  in  people  who 
have  died  of  the  plague,  or  have  been 
killed  by  poifoO. 

The  circi;mftances  we  meet  with  in  the 
hiltory  of  noCtambulilts,  is  itill  more  ex¬ 
traordinary.  When  plunged  in  the  molt 
profound  deep  they  quit  their  beds,  and 
With  their  eyes  clofed,  walk  about  the 
houfe  or  go  out,  pafs  without  accident 
along  the  molt  dangerous  roads,  and  avoid 
the  obltacles  they  may  chance  to  meet 
with.  But  this  is  not  all  j  they  drefs 
themfelves,  light  fires,  get  on  horfeback, 
cdrrOCt  the  animal,  handle  the  reins,  write, 
compofe  verfes,  and  in  a  word,  exercife 
many  offices  of  life  with  much  regularity 
and  judgment.  They  are  not  eafily 
awakened,  and  when  they  are,  in  general, 
have  not  any  recollection  of  what  they 
have  been  doing.  There 
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There  is  a  phyfical  caufe  which  determines 
all  thefe  different  movements,  by  ailing 
upon  the  fprings,  which  are  already  pre¬ 
pared  for  this  purpofe.  The  mind  has  not 
any  concern  with  it;  on  the  contrary,  in 
general  every  thing  is  performed  without 
its  being  confcious  of  it. 

Cataleptics  and  Somnanbulifts  were  very 
common  during  the  reign  of  Mefmer. 
This  celebrated  impoftor  took  advantage 
of  the  credulity  of  mankind,  and  made  a 
moft  ihameful  and  infamous  abufe  of  it. 

Of  Spontaneous  Motion. 

There  are  organs  in  the  animal  machine, 
the  operations  and  movements  of  which 
are  executed  without  the  concurrence  of 
the  will,  and  on  that  account  are  called 
fpontaneous. 

Different  ftimuli  determine  the  action 
of  thefe  different  organs.  When  I  fpeak 
of  ftimulus,  I  underftand  an  impreffion 

P .  4  made 
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made  not  upon  the  fibre,  but  upon  the 
nerves  of  a  given  part,  which  in  confe- 
quence  throw  the  mufcular  fibre  into  the 
Hate  of  contraction. 

It  is  in  this  fenfe  that  I  call  the  blood 
the  ftimulant  of  the  heart,  the  aliment, 
air,  gas  and  excrement  the  ftimuli  of  the 
inteftenal  canal,  the  urine  that  of  the  blad¬ 
der,  light  the  ftimulus  of  the  Iris,  and 
fo  of  the  reft. 

Whenever  the  nerves  feel  a  ftimulus, 
the  electrical  fluid  is  excited,  and  then  its 
effects  are  made  manifefL  Under  thefe 
circumftances  that  takes  place,  which  we 
have  noticed  when  fpeaking  of  voluntary 
motions,  that  is  to  fay,  the  electricity 
palling  from  one  ftate  to  another,  and 
changing  its  mode  of  exiftence,  pro¬ 
duces  the  contraction.  Its  equilibrium  is 
never  eftablifhed.  A  new  caufe  again  ex¬ 
cites  this  fluid,  and  another  new  effeCt 
takes  place,  which  is  relaxation.  The 

electricity. 
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electricity,  exits  again  in  two  oppofite 
ftates;  thus  if  it  be  again  excited,  the 
phenomena  fimilar  to  the  former,  will  again 
recur.  If,  by  any  accident  the  fluid  finds 
the  equilibrium,  the  organ  in  which  it 
occurs  becomes  paralytic. 

I  have  obferved  in  another  place,  that 
the  mufcles  not  under  the  dominion  of 
the  will,  are  not  charged  negatively 
and  pofitively,  but  that  it  is  the  nerves 
alone  which  are  diftributed-  upon  them. 
This  opinion  is  fupported  by  many 
reafons : 

I  ft,  The  coating  and  exciter  do  not  pro¬ 
duce  any  change  in  thefe  mufcles. 

2d,  Thefe  mufcles  do  not  po fiefs  fo 
large  a  quantity  of  nerves,  as  is  diftributed 
upon  thofe  which  are  fubjedled  to  the 

l 

command  of  the  will. 

3d,  The  fabric  of  the  former  differs 
from  that  of  the  latter. 

4th,  Their  movements  are  likewife  dif¬ 
ferent.  5  th,  The 
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5th,  The  electricity  difcharged  by  the 
nerves,  is  a  caufe  fufficient  to  produce  the 
effeCt  fought  for. 

6th,  Some  experiments,  as  for  inftance, 
that  of  the  learned  Cigna  with  filken  rib¬ 
bons,  prove  that  electricity  may  exift 
naturally  in  fubftances  in  the  two  oppofite 
ftates. 

One  might  eftablifh  a  theory  upon  more 
folid  grounds,  were  one  acquainted  with 
the  ultimate  ItruCture  of  thefe  organs,  and 
all  the  laws  of  the  eleCtrical  principle,  but 
being  deftitute  of  thefe  advantages,  and 
proceeding  with  unaffured  fteps,  it  is  much 
to  be  doubted  whether  I  have  feized  the 
truth. 

It  may  be  alked,  whether  an  examina¬ 
tion  of  the  motions  of  every  organ  in  par¬ 
ticular,  would  conduCt  us  farther  in  the 
difcovery  ?  It  appears  to  me,  that  it 
would  produce  a  contrary  effeCt,  and  em- 
barrafs  our  imagination  ftill  more.  We 

fhould 
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Should  Ice  machines,  which  being  impa- 
*  tient  of  the  prefence  of  fluids,  are  agitated 
by  a  perpetual  motion;  others  which 
generally  remain  in  a  flate  of  tran¬ 
quility,  and  which  only  are  called  into 
adtion  under  certain  circumftances ;  others 
which  are  mod  adtive  in  proportion  as  the 
neceflity  becomes  greater ;  and  we  fhali 
likewife  be  witnefs  to  the  Angular  and  mar¬ 
vellous  example  of  an  organ,  which  at  the 
inftant  it  is  affedted  by  a  particular  llimulus, 
voluntarily  yields  to  its  impulfe,  for  no 
mechanical  caufe  can  produce  any  influence 
upon  it,  enlarges,  and  when  it  attains 
a  certain  term,  which  is  not  meafured  by 
its  degree  of  diftenfion,  but  by  the  lapf^ 
of  time,  contracts  upon  itfelf,  and  refumeS 
its  original  fhape  and  bulk. 

Thefe  different  proceffes  only  ferve  to 
render  us  fenfible  of  the  grandeur  of  the 
architedt,  and  the  fublime  and  unbounded 
plan  of  his  defigns. 
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We  ftrall  now  defcend  to  the-conflder- 
ation  of  the  caufes,  which  independent  of*' 
natural  ftimuli  have  an  influence  upon  the 
fpontaneous  motions;  but  this  fubjedt  is 
only  meant  to  be  touched  upon  curforily. 

Thefe  caufes  are, 

i  ft.  The  animal  fluids  themfelves,  which 
may  have  acquired  any  difeafed  qualities, 
either  at  the  inftant  of  fecretion,  or  after, 
by  the  admixture  of  other  fluids,  or  by 
ftagnation. 

The  bile,  for  inftance,  the  urine,  and 
the  lemen,  under  the  circumftances  juft 
mentioned,  occalion  difagreeable  accidents, 
which  are  not  always  unattended  with 
danger. 

2d,  Extraneous  matters,  either  intro¬ 
duced  or  formed  within  the  body. 

Thus,  poifons  taken  into  the  ftomach 
occafion  diftrefling  vomitings,  augment 
the  adtion  of  the  inteftines,  and  invert 
their  natural  motion.  Air,  gaffes,  and 

other 
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other  fluids,  particularly  poifonous  ones, 
injeded  into  the  blood- veffels,  or  carried 
into  them  by.  the  lymphatics,  no  fooner 
touch  the  heart  or  even  the  arteries,  than 
they  contract  with  fuch  violence  as  to  put 
a  ftop  to  all  circulation,  and  fo  produce 
death. 

The  prefence  of  a  ftone  in  the  bladder 
render  this  organ  very  impatient,  and 
throws  it  into  frequent  and  inconvenient 
exertion. 

.  3d,  Miafmata — Miafmata  have  not  an 
immediate  adion  upon  the  parts,  whofe 
fundions  they  derange,  and  on  this  ac¬ 
count  it  is,  that  I  believe  them  to  confti- 
tute  a  caufe  apart,  and  diftind  from  thofe 
juft  mentioned. 

As  foon  as  a  miafma  is  introduced  into 
the  mafs  of  blood,  a  variety  of  fymptoms 
prefent  themfelves,  the  moft  common  of 
which  is  an  increafed  adion  of  the  heart. 
Vomiting  is  likewife  Yery  frequent.  Some¬ 
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times  all  the  nervous  a&ion  is  determined 
to  the  ftomach,  without  the  exigence  of 
any  febrile  fymptoms. 

It  is  by  no  means  uncommon  for  all  this 
difturbance  to  happen  in  the  inteftinal,  and 
fometimes  even  the  bladder  is  primarily 
affeCted  by  it. 

4th,  Hyfteric  affections. — Thefe  affec¬ 
tions,  or  fecret  derangements  of  the  nerves, 
are  fometimes  communicated  to  one  part, 
and  at  others  to  a  different  one. 

Hence  the  vehement  pulfations  of  the 
heart,  continual  vomitings,  diarrhoea, 
cholicky  pains,  accompanied  with  throw¬ 
ing  up  matters  of  a  greenilh  call:,  or  of 
fome  other  depraved  quality  or  colour, 
fymptoms  of  a  nephritic  paroxyfm,  fup- 
preflion  of  urine,  and  illufory  fymptoms 
of  ftone  in  the  bladder,  of  the  copious 
fecretion  of  urine  as  limpid  and  tranfpa- 
rent  as  water  from  the  purefl:  fpring,  hence 
involuntary  floods  of  tears,  and  a  thotifand 

other 
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other  diforders.  (Sydenham  DilT.  Epilt. 
de  Curat.  Variol.  nec  non  de  AffeCt. 
Hyfter.) 

5th,  The  Emotions  of  the  Mind.-— 
The  recollection  of  our  own  misfortunes, 
or  of  thofe  of  others  produces  tears  in 
man,  endued  with  a  large  lhare  of  fen- 
fibility  and  companion. 

The  heart  palpitates  under  the  impref- 
fions  of  fear  and  joy,  and  when  thefe  paf- 
fions  are  very  violent  and  hidden,  this 
organ  being  no  longer  able  to  relift  to  the 
impreffion  ceafes  to  aCt,  and  fometimes 
even  for  ever. 

The  ftomach  revolts  at  the  light  of  a 
corpfe  disfigured  by  putrefaction,  and  even 
the  bare  recollection  is  capable  of  exciting 
naufea  and  vomiting.  Imagination  alone 
is  the  fource  of  a  multiplicity  of  diforders 
of  this  nature. 

6th,  The  will  of  an  Animal. — There 
are  many  perfons  who  can  vomit  when 

they 
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they  pleafe,  and  many  inftances  are  re¬ 
corded  of  others,  who  have  a  power  of 
rumination.  The  fnail  and  the  tadpole  are 
able  to  fufpend  the  motion  of  the  heart. 
A  man  of  the  name  of  Pene,  who  lately 
travelled  in  Italy,  being  interefted  in  per- 
fuading  the  public  that  he  was  capable,  by 
means  of  a  lingular  fenfation  excited  in 
him  by  the  magnetic  fluid,  of  difcovering 
metallic  fubftances  in  the  bowels  of  the 
earth,  was  much  agitated  whilft  under¬ 
going  the  trial,  and  quickened  the  action 
of  the  pulfe  fo  confiderably  as  to  impofe 
upon  many  lpedtators,  and  even  upon 
men  of  information, 

The  celebrated  Italian  Philofopher  Fon¬ 
tana,  has  likewife  the  faculty  of  exciting 
a  febrile  motion  in  his  pulfe.  The  hiftory 
of  Colonel  Townlhend  will  doubtlefs  be 
remembered  by  ma'ny  of  my  readers. 
This  gentleman  had  for  many  years  been 
affli&ed  with  a  nephritic  complaint,  at¬ 
tended 
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tended  with  conftant  vomitings,  which 
rendered  his  life  very  uncomfortable.  The 
moft  guarded  mode  of  living,  and  the  ufe 
of  many  different  remedies  did  not  afford 
him  the  lead:  relief,  fo  that  his  difeafe  was 
confidered  as  incurable.  Early  one  morn¬ 
ing  he  called  a  confultation  of  his  phyfi- 
cians,  and  told  them  he  wi (lied  to  com¬ 
municate  a  lingular  circumftance  which 
had  happened  to  him,  viz.  That  he  found 
he  could  die  or  expire  whenever  he  pleafed, 
and  by  a  particular  effort  come  back  again 
to  life.  After  having  held  fome  converfa- 
tion  on  this  peculiarity,  he  propofed 
making  a  trial  in  their  prefence,  and  with 
this  view  compofed  himfelf  upon  his 
back.  In  a  fhort  time,  he  was  to  all  ap¬ 
pearance  dead.  The  breathing,  the  pul- 
fat  ion  of  the  heart  and  arteries  were  alto¬ 
gether  fufpended,  but  remaining  in  this 
fituation  for  fome  time,  the  phyficians 
began  to  conclude  that  he  had  carried  his 
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experiment  too  far,  and  that  he  was  ab¬ 
solutely  deprived  of  life.  They  were 
upon  the  point  of  leaving  him,  when  they 
obferved  fome  motion  in  his  body,  and 
upon  examination  found  his  pulfe  and  the 
motion  of  his  heart  gradually  returning, 
he  began  to  breathe  gently  and  fpeak  foftly. 
After  this  lingular  Scene,  the  phyficians 
talked  with  him,  and  then  left  him.  Fie 
died  in  the  evening  of  the  fame  day, 
calmly  and  compofedly.  (Cheyne — 
Englifh  Malady.) 

Baron  Haller,  who  relates  the  hiftory  of 
Colonel  Townfhend,  in  his  Phyliology, 
confiders  it  as  too  much  ornamented,  and 
thinks  that  his  difeafe  was  a  Ample  faint¬ 
ing  fit.  But  it  is  not  wonderful  that  Hal¬ 
ler  Should  put  this  conftrudtion  upon  the 
affair,  becaufe  he  would  not  on  any  ac¬ 
count  acknowledge  the  power  of  the  mind 
over  Spontaneous  or  unwilling  motions. 
We  never  make  juft  conclufions  if  we  are 
pre-occupied  with  favorite  opinions. 

It 
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It  is  not  neceffary  to  compofe  a  feparate 
article  upon  the  mixed  movements;  but 
it  will  te  fufficient  for  our  purpofe  to  re¬ 
mark,  that  the  mufcles  defined  for  this 
office,  have  a  mechanifm  fimilar  to  that 
by  which  the  voluntary  motions  are  per¬ 
formed;  and  that  they  are  likewife  fubjedt 
to  the  influence  of  caufes  both  phyfical 
and  moral,  in  like  manner  with  all  the 
other  mufcles. 

Op  the  Sensations. 

The  brain,  the  medulla  fpinalis,  and  the 
nerves,  are  the  inftruments  of  fenfation. 

The  brain  is  the  chef-d’oeuvre  of  the 
divine  architect.  It  is  here  that  we  com¬ 
bine,  imagine  and  create,  and  from  hence 
emanated  fo  many  works  which  have  been 
ftamped  with  the  feal  of  immortality. 

We  have  only  very  limited  ideas  as  to 
the  ftrudture  of  this  prgan,  and  perhaps 
lhall  never  attain  fuch  a  knowledge  of  its 

2  fabric. 


[  228  ] 

fabric,  as  to  conceive  and  explain  its  me- 
chanifm.  The  quantity  of  blood  which 
palfes  through  it  is  enormous.  It  has 
been  eftimated  at  one  third,  and  in  the 
more  moderate  calculations,  at  one  fourth 
part  of  the  whole  mafs.  This  blood  after 
having  circulated  through  it,  and  after¬ 
wards  defcended  by  the  jugular  veins  to 
the  heart,  is  fent  back  again  feveral  times 
to  the  brain.  The  artifice,  which  nature 
has  employed  for  this  purpofe,  is  amonglt 
the  moft  Angular  we  have  any  knowledge 
of. 

We  fihall  take  fome  notice  of  it  in  this 
place,  both  becaufe  it  is  not  fufficiently 
known,  and  becaufe  it  leads  us  to  a  re- 
fearch  which  is  nearly  connected  with  our 
fubjedl. 

We  are  indebted  to  M.  Cotunnio  for 
this  beautiful  difcovery,  and  he  owes  it  to 
accident.  Being  engaged  in  fome  enqui¬ 
ries  concerning  the  organs  of  the  voice, 

he 
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he  removed  a  large  portion  of  the  cranium 
of  a  whelp,  and  expofed  the  dura  mater, 
where  it  covers  the  upper  part  of  the  brain. 
The  longitudinal  finus  was  almoft  altoge¬ 
ther  laid  bare,  and  he  imagined  that  he 
faw  a  pulfation  in  it;  on  applying  the 
point  of  his  finger,  he  became  confident 
that  there  really  exifted  one,  which  was 
obfcure  and  interrupted.  In  order  to 
difcover  whether  this  proceeded  from  the 
motion  of  the  brain,  or  was  peculiar  and 
proper  to  the  finus,  he  made  ah  incifion 
into  the  dura  mater,  and  bared  the  brain 
without  injuring  the  finus. 

He  was  now  enabled  to  perceive  the 
motion  of  the  brain,  and  at  the  fame  time 
to  judge  by  the  touch  of  the  motion  of 
the  finus,  and  became  convinced  that  thefe 
motions  were  diftindt  from,  and  indepen¬ 
dent  of  each  other. 

To  allure  himfelf  ftill  farther  of  this 
circumftance,  he  divided  the  finus  tranf- 
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verfely  near  the  finciput,  and  faw  with 
furprife,  that  when  the  dog  madd  an  in- 
ipiration,  the  blood  flowed  flowly  from 
it  as  happens  in  open  veins,  and  when  he 
expired,  it  efcaped  in  jets  as  from  a 
wounded  artery. 

On  counting  the  jets  from  the  moment 
of  the  beginning  of  an  expiration  to  the 
commencement  of  a  new  infpiration,  he 
found  them  to  be  conftantly  three,  but 
when  the  animal  was  dying  they  became 
fo  frequent,  that  his  eye  could  no  longer 
follow  them. 

The  finus  was  divided  into  two  por¬ 
tions,  one  towards  the  forehead,  and  the 
other  towards  the  occiput,  but  the  blood 
only  flowed  with  force  from  the  occipital 
part,  which  fhewed  it  was  thrown  back  to 
the  finus  by  the  fuperior  vena  cava  and  ju¬ 
gular  veins. 

The  dodtor  farther  obferved,  that  the 
jets  of  blood  correfponded  with  the  fyftole 
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of  the  heart,  and  that  the  motion  of  the 
jugular  veins  was  fynchronous  to  that  of 

the  arteries. 

Being  aftonifhed  at  this  unexpected  phe- 
nemenon,  he  endeavoured  to  difcover  by 
what  rrlechanifm  this  reflux  took  place, 
and  as  he  enjoys  an  eminent  fhare  of  ad- 
drefs  as  well  as  of  judgment,  his  efforts 
were  crowned  with  fuccefs. 

Thus  he  obferved,  that  the  left  finus  of 
the  heart  when  turgid  with  blood,  as  it 
always  is  in  the  time  of  expiration  by  the 
emptying  of  the  pulmonary  into  it,  pufhes 
againfl:  the  poflerior  paries  of  the  right 
finus,  which  in  confequence  is  raifed  up 
an  ifle  or  dam,  which  advances  fo  as  to 
occupy  the  paffage  which  might  remain 
between  the  two  cavae,  and  fills  it  up  in 
fuch  a  manner  that  it  almofl  touches  the 
anterior  face  of  the  right  ventricle  almofl 
in  its  middle,  and  divides  it  into  two 
parts,  one  fuperior,  and  the  other  infe- 
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rior.  The  upper  current  of  blood  enter¬ 
ing  into  the  fuperior  part  of  the  finus,  and 
meeting  with  this  barrier  or  ifle,  in  Head 
of  delcending  to  the  bottom  of  the  iinus, 
is  directed  obliquely  (for  the  ifle  here  pre- 
ients  a  convex  furface)  againfl  the  upper 
part  of  the  auricle,  but  this  cavit)  being 
likewife  mufcular  and  irritable,  at  the 
inftant  the  blood  flrikes  againfl:  it,  con¬ 
trails  violently,  forces  it  againfl:  the  fupe¬ 
rior  cava,  and  makes  it  mount  to  the  head. 
This  blood  is  obliged  by  its  gravity  to  fall 
again  into  the  auricle,  but  is  again  chafed 
upwards,  fo  that  it  afcends  and  defcends  al¬ 
ternatively,  combated  by  the  fame  powers 
till  a  new  infpiration  takes  place. 

By  the  infpiration,  the  air  enters  the 
thorax,  the  diaphragm  defcends  towards 
the  abdomen  from  behind  forwards,  com- 
prefles  the  extremity  of  the  inferior  cava, 
and  clofes  its  extreme  orifice  which  opens 
in  the  bottom  of  the  right  finus.  The 
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euftachian  valve  which  fpreads  itfelf  be¬ 
fore  this  orifice,  clofes  all  that  the  dia¬ 
phragm  had  left  open.  At  this  moment 
as  the  left  finus  ceafes  to  be  turged  with 
blood,  the  iile  difappears,  and  the  blood 
of  the  fuperior  cava  not  meeting  any  fur¬ 
ther  obftacle,  defcends  and  paffes  freely 
into  the  ventricle. 

By  this  admirable  mechanifm,  the  two 
oppofite  currents  of  the  fuperior  and  infe¬ 
rior  cava  are  introduced  into  the  ventricle 
at  d iff  rent  times  and  feparately,  fo  that 
one  current  does  not  interrupt  the  entrance 
of  the  other. 

The  author  has  farther  remarked,  that 
the  interior  fur  face  of  the  whole  auricle  is 
divided  into  two  parts,  the  limits  of  which 
are  marked  out  by  a  different  fabric. 

The  fuperior  has  lacertuli,  the  arrange¬ 
ment  of  which  is  fuited  for  forcing  the 
blood  from  below  upwards,  and  the  infe¬ 
rior  part  is  difpofed  in  fuch  a  way  as  to 
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impel  the  lower  current  from  right  to  left 
in  the  right  ventricle.  (Atti  della  Reale 
Accademia  di  Napoli,  A.  1788.) 

The  blood  which  goes  to  the  brain  is, 
as  we  have  before  remarked,  very  abun¬ 
dant,  the  reflux  of  this  blood  by  the  ju¬ 
gular  veins  favours  its  accumulation,  the 
vainy  fyftem  in  this  vifeus  is  fo  con- 
ftrudted  as  to  be  capable  of  fuffering  this 
accumulation.  Do  thefe  circumftances 
prove  that  the  brain  is  the  fecretory  organ 
of  the  nervous  fluid,  and  that  it  furni  flies 
all  the  nerves  with  it  ? 

The  following  reafons  militate  again  ft 
this  idea. 

The  brain  is  not  always  in  proportion  to 
the  force  of  the  animal,  nor  to  the  fize  of 
the  body,  and  of  the  nerves.  (Monro*s 
Obf.  on  Nerv.  Sept.) 

There  are  certain  animals  which  con¬ 
tinue  to  exift  whole  days,  and  even  months, 
although  the  brain,  or  even  the  head  be 
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removed.  The  Abbe  Fontana,  who  has 
repeated  thefe  experiments  in  different 
animals,  has  obferved  that  the  body  thus 
mutilated,  walks,  leaps,  fwims,  breathes, 
turns  in  different  directions,  defends  itfelf, 
is  frightened,  appears  to  have  enjoyment, 
is  irritable,  in  fine,  continues  to  feel  and 
judge  as  well  as  before.  One  would  fay, 
that  in  this  fpecies  of  animal,  the  brain  is 

an  appendix  to  the  fpinal  marrow,  rather 

/ 

than  an  effential  organ. 

But  in  anfwer  to  this  it  may  be  obferved, 
that  there  have  been  likewife  examples 
of  well-formed  foetus,  which,  notwith- 
ftanding,  were  deflitute  of  brain. 

“  In  children  delivered  at  the  full  time, 
plump  and  well  formed  in  their  trunk  and 
limbs,  I  have  obferved  the  fubffance 
which  fupplied  the  place  of  the  brain  not 
more  bulky  than  a  fmall  nut,  and  inftead 
of  containing  a  white  medullary  fub fiance, 
it  was  of  red  colour,  refembling  a  clot  of 

bloody 
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blood }  and  fmall  cords  occupying  the 
place  of  the  optic  nerves,  were  like  wife  of 
a  red  colour.  Yet  the  foinal  marrow  and 
all  the  nerves  from  it,  had  the  ordinary 
fize  and  appearance.” 

u  Ifl  a  monftrous  kitten  with  two 
bodies,  and  appearance  of  one  head,  I 
found  the  fpinal  marrow  of  one  of  the 
bodies  connected  with  a  brain  and  cerebel¬ 
lum  of  the  common  fhape  and  fize,  but 
the  fpinal  marrow  of  the  other  body, 
though  equally  large,  had  only  a  fmall 
button  of  medullary  fubftance  at  its  up¬ 
per  end,  without  a  fu  it  able  brain  or  cere¬ 
bellum.”  (Monro’s  Obfervations  on  the 
Nervous  Syftem.) 

The  fame  ingenious  phyfologift  has  re¬ 
peatedly  cut  acrofs  the  fpinal  marrow  or 
the  trunk  of  the  fciatic  nerve  in  living 
frogs,  and  fed  the  animal  for  upwards  of 
a  year  thereafter.  In  fome  of  them  the 
fciatic  nerves  were  rejoined,  but  in  none 

of 
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of  the  experiments  did  the  nerves  under 
the  incillon  recover  their  powers;  yet  the 
nerves  under  the  inciflon  feemed  at  the 
end  of  that  period,  as  large  in  the  limb 
in  which  the  experiment  was  made,  as 
they  were  in  the  found  limb.  (Loc.  cit.) 
Monro  obferves  alfo,  that  the  fubflance 
of  the  nerves  is  not  only  medullary,  but 
that  it  is  mixed  with  a  eineritious  matter, 
which  is  furnifhed  to  them  by  the  pia 
mater,  and  that  it  is  from  this  membrane 
and  from  its  veffels,  that  independently  of 
the  brain,  they  derive  the  energy  and  the 
principle  of  life  which  they  poffefs. 

Thus  the  great  quantity  of  blood  which 
goes  to  the  brain,  does  not  appear  dedined 
for  the  general  fecretion  of  the  neryous 
fluid,  but  for  the  purpofe  of  furnifhing 
materials  for  the  prefervation  of  fo  large 
a  mafs  as  thebrain. 

It  is  however  probable  that  the  blood*, 
veffels  may  have  another  office,  viz.  that 
of  feparating  the  ele&ricai  fluid  in  the  brain 
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the  brain  I  mean,  all  the  rnafs  con¬ 
tained  within  the  cranium),  as  well  as  in 
the  medulla  fpinalis  or  nerves. 

The  brain  in  particular,  at  leaft  in  ani¬ 
mals,  in  which  it  forms  an  effential  organ, 
ought  to  have  an  abundance  of  this  fluid, 
as  it  is  by  means  of  this  fluid,  that  it  brings 
into  play  the  fprings  of  genius,  and  that 
it  exercifes  its  power  and  influence  upon 
the  different  parts  of  the  body.  A  want 
of  this  fluid  ought  to  render  a  man  lefs 
acute,  flower,  weaker,  more  flupid,  and 
inactive.  There  are  fome  individuals 
who  abound  with  it,  and  the  imagination 
of  fuch  is  fertile,  its  images  beautiful 
and  happy,  and  they  are  exquiflfe  painters 
of  characters,  paflions,  and  of  nature. 
Children  who  appear  equally  to  abound 
With  this  Are,  are  very  apt  to  difeover  and 
mimic  whatever  they  fee  ridiculous  in  per- 
fon  or  behaviour.  Thofe  people  who 
have  mod  vivacity  (and  this  vivacity,  cae- 
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ter  is  paribus,  proceeds  from  the  nervous 
fluid),  are  particularly  good  mimics. 
Campanella  knew  how  to  a  flume  the  coun¬ 
tenance,  manner,  and  geftures  of  the 
peop’e  whom  he  intended  to  examine,  and 
by  this  very  difficult  art  was  enabled  to 
enter  into  their  thoughts  and  inclinations 
as  effectually  as  if  he  had  been  changed 
into  the  very  man. 

When  the  fecretion  of  this  eleCtrical 
matter  in  the  brain  is  increafed  by  any 
caufe,  the  functions  of  this  admirable  ma» 
chine  becomes  more  prompt  and  energetic, 
and  fometimes  even  very  violent.  Wine 
animates  the  phlegmatic  and  indolent, 
fliocks  invigorates  them,  gives  them  wit 
and  humour,  and  infpires  them  with  rail* 
lery  and  repartee. 

It  is  particularly  common  to  meet  with 
people  in  intermittents,  who  poffefs  a 
clearnefs  of  ideas  and  facility  of  expreffion, 
which  is  not  ufual  to  them  at  other  times. 

In 
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In  the  work  of  an  Englifti  author,  we 
meet  with  the  hiftory  of  a  perfon  to  whom 
a  blow  upon  the  head  communicated  a 
degree  of  underftanding  he  had  not  before 
the  accident,  and  which  left  him  as  he  re¬ 
covered.  (Robinfon,  of  the  Spleen.)  Hys¬ 
terical  women  have,  in  fome  of  their  ner¬ 
vous  attacks,  Spoken  languages  they  could 
not  Speak  when  in  health.  (TifTot  Mala¬ 
dies  des  Nerfs  )  Maniacs  and  hypochon¬ 
driacs,  and  in  general  all  thofe  whofe  brain 
is,  if  I  may  be  allowed  the  expreffion,  in 
a  Rate  of  orgafm,  are  molt  capable  of  ex¬ 
traordinary  bodily  exertions,  and  of  Suffer¬ 
ing  fatigue,  cold,  hunger,  and  watching. 
Some  of  thofe  have  periodical  attacks, 
which  feem  to  arife  from  an  accumulation 
of  electricity  in  the  brain.  Dr.  Simmons 
who  has  been  in  the  habit  of  treating 
people  of  deranged  underftanding,  informs 
me,  he  has  obferved,  that  after  they  have 
been  for  fome  time  in  a  ft  ate  of  tranquility, 
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without  any  obvious  caufe,  they  become 
uneafy  and  reftlefs,  petulant  and  quarrel- 
fome,  and  are  feized  with  paroxyfms  of 
anger  and  rage.  This  tumult  fubfides 
by  degrees,  and  they  referve  their  tran¬ 
quility.  Thus,  after  the  horrors  of  the 
temped:,  the  air  becomes  calm,  and  the 
fky  recovers  its  ferenity. 

Is  it  poffible  in  this  way  to  account  for 
the  periodical  return  of  difeafes  ? 

There  is  not  any  inftant  in  life  in  which 
the  brain  ceafes  to  be  in  action;  confe- 
quently  the  eledricity  by  which  it  ads, 
ought  to  exift  conftantly  in  it  in  dif-equi- 
librium.  (Sbilancio.)  I  fuppofe  that  it 
lilcewife  exifts  in  the  fame  way  in  the  fpi- 
jnal  marrow  and  nerves,  with  this  differ¬ 
ence,  that  in  fome  of  the  nerves  it  is  not 
excited,  except  under  certain  circumftances. 

Without  dwelling  upon  this  theory,  I  Hi  all 
con  te.nt.my  felf  with  obferving,  that  the  brain , 
Ipingl  marrow,  and  nerves  have  a  fpecific 
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conftitution,  and  that  it  is  upon  this  that 
the  mode  of  exigence  of  electricity  in 
them  depends.  No  reafoning,  no  expe¬ 
riments  will  perhaps  ever  teach  us  how  it 
happens  that  this  fluid  does  not  maintain 
its  equilibrium  in  them,  or  how  it  comes 
that  it  can  be  found  in  a  ftate  for  conftant 
aCtion,  or  for  aCting  only  under  certain 
circumftances; 

Iron,  fteel,  and  nickel,  poflfefs  the  power 
of  magnetifm,  and  they  certainly  enjoy  it 
in  confequence  of  the  difpofition  and  ar¬ 
rangement  of  their  parts.  But  who  will 
ever  know  the  nature  of  this  difpofition 
and  arrangement  of  parts  ?  If  magnetifm 
be  an  eflfeCt  of  electricity,  as  many  cir- 
eumftances  would  lead  us  to  believe,  is  it 
not  a  farther  proof  that  electricity  is  capa¬ 
ble  of  producing  phenomena  in  bodies, 
according  to  their  quality  and  ftruCture  ? 

But  although  thefe  reflections  may  ap¬ 
pear  plaufible,  yet  in  order  to  eftablifii  not 
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ihe  mode  of  exigence  of  ele&ricity,  but 
the  identity  of  the  principle,  we  mail  pro¬ 
duce  arguments  of  greater  weight,  and 
thefe  may  be  furnifhed  by  the  confidera- 
tion  of  fenfationS. 

Let  us  imagine  ourfelves  placed  upon 
the  fummit  of  a  lofty  mountain,  which 
commands  the  profpedt  of  an  immenfe 
plain,  which  prefents  us  with  a  world  at 
one  view.  A  thoufand  different  objects 
p refen t  themfelves  at  the  fame  moment, 
and  a  thoufand  different  impreffions  are 
imade  upon  the  brain  in  the  fame  fpace  of 
time,  although  We  may  not  have  diftindt 
ideas  of  all  of  them. 

A  man  who  has  an  ear  for  mufic,  hears 
a  variety  of  tones  and  voices  at  the  fame 
inftant,  yet  is  capable  of  detecting  the 
fmalleft  error  either  in  the  meafure  of  time, 
or  in  the  accord  of  found. 

Let  us  now  alk,  by  what  medium  the 
impreffions  made  upon  the  retina,  and  thofe 
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upon  the  membrana  tympani,  are  extended 
to  the  brain?  And  how  all  the  other  im- 
preffions  on  the  nerves  are  communicated 
to  the  fenforium  ? 

For  the  folution  of  this  problem,  New¬ 
ton  had  recourfe  to  the  ofcillations  of  the 
aether,  which,  according  to  this  great 
philofopher,  was  the  caule  of  all  the  mo-> 
tions  of  the  univerfe.  But  as  this  aether 
is  not  known,  and  as  electricity  explains 
thefe  phenomena  fufficiently  well,  we  fhall 
fubftitute  the  laft  mentioned  agent  for  the 
aether  of  Newton. 

Since  the  medullary  fubftance  of  the 
brain  is  of  a  fibrous  compofition,  the 
threads  of  which  are  difpofed  in  a  paral¬ 
lel  direction,  as  is  particularly  obvious 
even  to  the  naked  eye  in  the  corpora  ftriata, 
the  thalami  of  the  optic  nerves  efpecially 
of  fifhes,  in  the  fornix,  when  immerfed 
in  nitrous  acid  for  fome  time ;  fince  there 
are  nerves  in  which  thi?  compofition  is 

fufficiently 
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fufficiently  manifeft,  as  in  the  feventh  and 
fifth  pair  (V.  Haller,  Prim.  Len.  Phyf. 
cum  notis  Prof.  Wrifberg  )  we  mud  con- 
fider  nerves  as  an  aflemblage  of  parallel 
fibres. 

Thefe  threads  or  fibres  are  fo  many  elec- 
trophori.  The  electricity  of  each  is  excited 
apart,  and  each  apart  impreffes a  ftroke  upon 
the  brain,  which  is  proportioned  to  the  im- 
pulfion  they  receive,  and  to  the  excitement 
of  their  electrical  matter.  In  this  way 
one  excites  numberlefs  diftinCt  imprefiions. 

Not  only  feveral  imprefiions  are  made 
at  the  fame  time  upon,  but  they  are  ef¬ 
fected  with  a  rapidity  which  belongs 
uniquely  to  the  eleCtrical  fluid.  One  may 
hear  three  or  four  founds  in  fucceflion  very 

I, 

diftinCtly  in  the  fpace  of  a  quarter  of  a 
fecond.  Between  the  time  of  touching  a 
body,  and  the  confcioufnefs  of  fuch  a 
touching  taking  place,  there  is  not  any  in¬ 
termediate  fpace  which  can  be  calculated 
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by  the  known  meafures  of  time.  Not*, 
withflanding,  it  appears  that  fometimes 
this  fluid  does  not  poffefs  its  ordinary  ve¬ 
locity,  but  even  common  electricity  has 
fometimes  a  loitering  pace  not  eafily  recon¬ 
cilable  with  its  common  immeafurable 
velocity. 

The  inftances  of  epilepfies  being  ex¬ 
cited  by  an  aura  which,  efcaping  from  the 
extremities  or  feme  other  part  of  the  body, 
proceed  flowly  to  the  brain,  have  nothing 
to  do  with  the  nervous  fluid,  and  do  not 
prove  its  flownefs.  This  aura  (if  fuch 
be  not  an  illufion  in  the  patient)  is  the  ef¬ 
fect  of  fome  other  fubtle  principle  formed 
in  the  nervous  fubftance  by  fome  accident. 
It  will  be  eafy  to  convince  ourfelves  of 
this,  if  we  confider  the  matter  more  clofely. 
The  patient  feels  that  the  aura  afeends, 
there  is  then  another  fluid  which  makes  a 
Conflant  impreflion  upon  the  brain,  fo  that 
he  is  advertifed  at  every  inftant  of  what 
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is  taking  place  within  him.  He  may 
fometimes  flop  the  progrefs  of  the  aura  by- 
ligatures,  fridions,  or  violent  movements, 
but  it  is  not  fo  eafy  a  matter  to  flop  the 
progrefs  of  eledricity.  He  may  alfo 
fometimes  deftroy  the  local  difeafe  by  the 
application  of  blifters,  or  the  adual  cau¬ 
tery.  But  thefe  means  appear  only  to  change 
the  difeafed  difpofition  of  the  nerve,  and  do 
not  prevent  the  accumulation  of  eledricity 
in  it,  as  its  power  and  energy  are  conftantly 
preferved.  I  will  not  deny  that  in  the  ac- 
counts  of  obfervations  which  relate  to  the 
nervous  fyftem,  we  meet  with  fome  which 
are  extremely  embarrafling,  and  appear 
to  militate  againft  my  theory.  But  it 
mull  be  obferved,  that  nerves  are  not  a 
dead  fubftance,  but  that  they  poflefs  pro¬ 
perties,  by  which  are  capable  of  modify¬ 
ing  their  fluid,  fo  that  it  does  not  appa¬ 
rently  obey  the  general  laws  of  eledricity. 

Amongft  thefe  properties  of  the 
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nerves,  the  greateft  and  moft  furprizing 
we  know  of,  is  that  of  feeling.  They 
alone  feel.  Every  other  part  of  the  body 
is  deftitute  of  this  property.  The  nerves 
not  only  enjoy  a  fenfibility  common  to  all 
of  them,  but  each  has  befides  a  particular, 
diftindi,  fpecific  fenfe,  which  belongs  to 
it  alone.  Moreover,  they  are  fufceptible 
of  afmoft  innumerable  impreilions  and 
modifications,  whence  refult  fo  many  difn 
ferent  fenfations. 

Quorum  ego  nunc  ftequeo  caseas  expo- 
nere  caufas 

Nec  reperire  figurarum  tot  nomina  quot  funt 

Principiis,  unde  hsec  oritur  variantia  rerum.” 

Luck  ex. 

It  is  aftonithing  with  what  facility  this 
power  of  the  nerves  can  be  affected .  Thefe 
affections  may  be  reduced  to  two  principal 
ones,  viz. — To  a  diminution,  or  an  aug¬ 
mentation  of  their  energy. 


A  per- 
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A  perfbn  who  is  abforbed  in  profound 
and  ferious  reflections,  or  who  is  ftrongly 
afflicted  with  forrow,  is  not  aware  of 
what  paffes  around  him,  objects  under  his 
eyes  do  not  ftrike  him,  and  his  food  has 
fcarcely  the  fmalleft  tafle. 

We  fometimes  meet  with  patients  who 
are  not  confcious  of  any  indifpofltion, 
though  their  countenance,  pulfe,  and  other 
appearances  offer  a  profpedt  of  danger. 
Some  become  infenfible  to  every  thing 
they  hold  dear,  regard  every  object,  and 
hear  every  converfation  with  the  utmoft 
indifference,  and  even  behold  their  ap¬ 
proaching  diffolution  without  experiencing 
the  lead  commotion. 

Senfibility  mod  commonly  increafes. 

It  appears  that  the  animal  itfelf  poffeffes 
a  power  of  increafing  it  according  to  ne- 
ceflity,  by  keeping  the  indruments  of  fen- 
fation  in  a  very  drong  ten  (ion,  which  hap¬ 
pens  every  time  it  beftows  its  whole  atten¬ 
tion 
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lion  upon  one  particular  objedh  It  can 
likewife  diminiffi  it,  and  mitigate  by  this 
means  the  pains  by  which  it  is  afflidted, 
but  with  much  greater  difficulty  and  exer¬ 
tion 

It  acquires  the  fame  advantage  by  exer- 
eife  and  habit.  A  man  bom  blind,  for 
infence,  who  continually  exercifes  his  fenfe 
of  touch  for  the  purpofe  of  becoming  ac¬ 
quainted  with  the  fenfible  qualities  of  bo¬ 
dies,  brings  it  to  fuch  a  degree  of  perfec¬ 
tion,  as  even  to  diftinguifh  colours  by  it. 

The  paffions  in  general  render  the  fenfes 
more  delicate  and  exquifite,  and  in  this 
fkuation  the  flighted:  caufes  may  difconcert 
both  the  phylical  and  moral  parts. 

Irritation  of  certain  parts  of  the  body 
do  the  fame,  particularly  of  thofe  organs 
endued  with  much  fenfibility,  and  which 
iympathize  with  the  reft  of  the  fyftem, 
as  the  ftomach  and  uterus. 

When  I  experience  an  indigeftion,  the 

mereft 
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paereft  trifles  give  me  uneafinefs,  and  as 
the  mind  is  equally  irritable,  I  become 
fretful,  petulant,  uncivil,  and  intolerable. 
The  demon  which  affli&ed  Saul,  probably 
was  a  bad  ftate  of  his  ftomach.  A  prince, 
a  general,  a  judge,  a  phyflcian,  become 
very  redoubtable  and  dangerous  beings  in 
a  moment  of  indigeftion.  Women  in 
general  lofe  their  good  temper  during  the 
time  of  menftrual  evacuation,  and  if  they 
happen  to  be  hyflerical,  the  mobility  of 
the  fyftem  is  very  fenfibly  increafed. 
They  ftied  tears  on  the  flighted;  occafions, 
cannot  bear  to  be  trifled  with,  become 
gloomy  and  melancholy,  are  difgufted 
with  and  fly  from  the  pleafures  of  fociety. 

Pregnancy  renders  them  ftill  more  un¬ 
quiet  and  unfocial.  In  this  ftate,  all  their 
^caprices  rauft  be  overlooked  and  excufed. 
I  was  once  told  by  a  married  woman,  that 
whilft  flie  was  pregnant,  her  hufband, 
whom  fhe  loved  with  the  utmoft  tender- 
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fiefs,  became  alrnofl  an  objed  of  detec¬ 
tion,  and  the  innocent  amufements  of  her 
children,  on  whom  lhe  Iavifhed  extreme 
affedion  and  care,  became  tirefome  and 
difgufting  to  her.  Odours  affed  them 
flrongly.  Every  fudden  noife  eledrifics 
the  whole  machine.  They  lofe  all  relifh 
for  the  moil;  exquifite  viands.  They 
defire  what  formerly  they  difliked  or 
detefted,  and  fometimes  thefe  delires  are 
prepoflerous.  In  a  w’ord,  an  extraordinary 
change  takes  place  in  their  conftitution, 
which  affeds  both  the  charader  and 
paffions. 

The  mother  of  Dodor  Mantovani  of 
Pegognago,  a  country  in  the  Province  of 
Mantua,  during  pregnancy,  conceived  an 
averfion  for  wine,  and  retained  it  even 
after  delivery.  She  became  pregnant  a 
fecond  time,  and  from  the  inftant  of  con- 
ception,  fire  felt  a  return  of  defire  for  wine, 
and  an  infuperable  averfion  to  water.  This 

repugnance 
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repugnance  for  water  was  fuch,  and  con¬ 
tinued  fo  long,  that  when  I  faw  her  (many 
years  after  (lie  had  left  off  having  children)* 
flie  could  not  drink  any  without  fuffering 
an  indifpofition  from  it. 

In  the  difeafes  we  call  nervous,  and  in 
acute  fevers,  the  fenfxbility  is  fuch,  that  a 
flight  current  of  air,  whifpering,  a  very 
weak  light,  and  even  entire  darknefs,  ir¬ 
ritate  and  difquiet  them,  brings  on  convul- 
fions,  phrenzy,  and  delirium.  This  hap¬ 
pens  particularly  in  hydrophobia  and  in¬ 
flammation  of  the  brain  Inflammation 
frequently  increafes  the  fenfibility  of  the 
organ  it  affeds,  as  in  ophthalmia.  A  man 
with  inflamed  eyes  could  fee  clearly  in  the 
dark,  but  on  his  curement  he  was  de¬ 
prived  of  this  privilege.  (Nicolai  Vom. 
Schmurze.- — V.  Haller,  Phyf.  T.  iv.  L.  x. 
fed.  y. 

We  know  tolerably  well  the  caufes 
which  may  diftinguifh  or  increafe,  or 
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charge  in  another  way  the  fenfibility  of  thd 
nerves  y  but  we  are  unacquainted  with 
what  happens  in  the  nerves,  under  thefe 
different  circumftances.  Are  the  nerves 
more  or  lefs  charged  than  commonly  ?  or 
does  the  re-a<5tion  of  the  brain  occur  with 
too  much  or  too  little  force  ?  Perhaps  this 
laft  is  the  moil  common  caufe. 

We  know  that  the  brain  does  not  re¬ 
ceive  any  impreffion  without  re-a<5ting 
upon  the  nerves.  All  that  I  have  faid 
upon  the  effedts  of  different  ftimuli,  and 
of  the  paffions  upon  the  voluntary  and 
fpontaneous  motions,  afford  an  incontefta- 
ble  proof  of  this  fadt. 

If  this  re-adlion  did  not  happen,  then 
the  caufes  of  which  we  have  been  fpeak* 
ing,  viz.  the  ftimuli  and  paffions  would 
not  induce  any  change  in  the  animal 
economy. 

The  cretins  of  the  Vallais  who  are  in- 
fenfible  to  the  flimuli,  which  determine 

others 
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others  to  fuch  a  diverfity  of  actions,  and 
who  may  be  faid  to  vegetate  rather  than 
live,  fubfifting  only  by  the  affiduous  atten¬ 
tion  of  their  parents,  have  the  fprings  of 
the  brain  ill-arranged  and  inert. 

One  cannot  perceive,  entertain,  defire, 
enjoy  the  fweets  of  life,  in  fhort,  be 
capable  of  fentiment  when  this  organ  does 
not  re-adt.  It  does  not  re-adt,  or  at  leaft 
only  in  a  fmall  idegree  in  perfons  whofe 
figure  is  unexpreffive,  and  thefe  are  gene¬ 
rally  ftupid,  or  in  other  words,  good  fort 
of  people.  Their  heart  is  hardly  moved, 
and  only  by  ftrong  impreffions,  and  its 
motions  are  merely  tranfient. 

On  the  contrary,  a  ftrong  re-adtion  im- 
preffes  on  the  front,  in  the  eyes,  in  the 
whole  countenance,  the  living  characters 
of  the  foul;  and  an  expreffive  phyfiognomy 
always  indicate  a  man  fufceptible  of  paf- 
fion.  The  violence  of  the  paffions  is  in 
proportion  to  the  re-adtion  of  which  we 
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are  fpeaking,  and  of  the  mobility  of  the 
organs  in  which  they  are  feated. 

The  heart  where  we  feel  chagrin,  joy, 
emulation,  glory,  love,  jealoufy,  in  a 
word,  all  the  exalted  as  well  as  ignoble 
paflions,  is  the  machine  on  which  the 
brain  exercifes  mod:  its  re-adtion,  and 
where  this  re-adtion  is  mod:  durable  and 
conftant.  It  frequently  renews  itfelf,  after 
it  has  once  ceafed,  and  this  renewal  is  fre¬ 
quently  the  caufe  of  an  inward  uneafy  feel, 
which  we  are  at  a  lofs  to  account  for,  and 

4 

confider  as  portentous  of  new  misfortunes, 
but  which  ought  rather  to  be  regarded  as  a 
repetition  of  pad  ones. 

We  have  juft  been  faying,  that  one 
property  of  the  brain  is  that  of  re-adting 
(I  am  not  aware  of  the  mechanifm  of  this 
re-adtion,  but  fuch  re-adtion  is  certain, 
and  fhould  depend  in  great  part  on  the 
date  of  the  eledtricity),  that  no  change  oc¬ 
curs  when  this  re-adtion  does  not  happen, 

and 
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and  that  the  changes  are  moll  fenfible  when 
the  re- action  is  moll  throng.  May  we 
conclude  from  thefe  fadts*  that  the  fenfa- 
tions  are  not  formed  at  the  moment  the 
brain  deceives  the  impreffions  of  objedts, 
but  rather  during  the  re-adtion  made  upofr 
the  different  parts  in  which  we  feel  ? 

I  will  not  take  upon  me  to  decide  on  fo 
difficult  and  delicate  a  queftion,  but  as  it 
is  allowable  for  every  one  to  advance  his 
opinion,  I  thall  not  hefitate  to  give  mine, 
which  is,  that  I  am  more  inclined  to  be¬ 
lieve,  that  every  point  of  a  nerve  is  a 
fenforium  than  to  limit  the  feat  of  the  feri- 
fations  to  the  brain.  The  brain  is  one  of 
the  inftruments  which  produce  them,  and 
without  doubt  one  of  the  mod  effential, 
and  without  which  no  change  can  happen 
of  which  the  animal  has  a  confcioufnefs. 
This  opinion  does  not  include  any  idea 
contrary  to  the  nature  of  the  foul.  If  its 
empire  be  extended,  it  does  not  follow 
that  it  fhould  be  fo  too. 
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Thofe  phyfiologifts,  who  for  fear  of 
according  to  the  foul,  the  properties  of 
matter  have  confined  it  to  a  point  of  the 
brain,  have  proved  themfelves  bad  philo- 
fophers.  It  is  as  abfurd  to  fay,  that  the 
foul  refides  in  one  as  in  every  part  of  the 
body. 

As  the  nerves  are  the  only  parts  of  the 
body  which  feel,  all  impreffions  muft  ne- 
ceffarily  be  made  upon  them,  and  their 
affedtion  muft  be  the  caufe  of  the  changes 
tyhich  happen  in  the  regulation  or  govern¬ 
ment  of  the  different  fundtions  of  the  body. 
It  is  upon  this  principle  that  modern  phy- 
ficians,  after  combating  and  renouncing 
the  errors  taught  in  the  fchools  of  the  hu- 
moralifts,  have  eftablifhed  the  dodtrine  of 
difeafes. 

The  dodtrine  is  not  novel.  Phyficians 
of  obfervation  have  for  a  very  long  time 
back  obferved,  that  the  nervous  fyftem  is 
firft  attacked  in  difeafes. 
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Morton  particularly  entertained  this 
opinion,  and  no  one  has  given  fo  many 
fails  in  fupport  of  it  as  he  has  done. 

“  All  difeafes,”  “  fays  he,  whether  pri¬ 
mary  or  fecondary,  arife  immediately  from 
a  derangement  of  the  fpirits,  as  do  like  wife 
mediately  difeafes  of  parts.” 

44  Quod  ad  morbas  attinet  primarib  uni- 
verfales,  et  acutOs  quorum  primum  vel 
infultum  comitantur  vehementia  fympto- 
mata:  illi  certe  a  fegni  humdrum  mafia 
quippe  particulis  conftat  craflis,  et  max¬ 
ima  ex  parte  motu  tantum  aliunde  commu- 
nicato  praeditis,  in  inftanti  oriri,  concipi 
nequeunt,  fine  fpiritibus  earn  agitantibuSs 
praefertim  fi  ferio  perpendatur,  quomodo 
fanguis  humanus  ac  alii  humores  prsepa- 
rari  poftulant  antequam  aliquam  infigneril 
mutationem  fubire  obferventur.  Perdnet 
hue  atque  digniffimum  eft  notatu,  quod  a 
principio  horum  morborum  tota  trageedia 
in  genere  nervofo  agitur,  antequam  fan- 
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guinis  maHam  turbari  pulfus  indicat,  vel 
aliquam  magriatn  mutationem  pati.  Quod 
quidem  in  variolis,  morbiliis,  et  febribus 
cujus  cumqu-e  generis  quotidie  confpicitur, 
ubi  aeger  primo  momento  dolore  capitis 
corripi  folet,  et  levi  quadam  vertigine 
motu  fpirituum  inordinato,  et  praeternatu- 
rali  fibrillarum  cerebri  et  ejus  membrana- 
rum  diftentione  inde  fadta  ;  deinde  laftitu- 
dine  ulcerofa  (quale  fymptoma  fatigatis 
accidere  folet  praster  infolitam  fpirituum 
agitationem,  et  tranfitum  per  membra  ni- 
mis  acceleratum,  et  quail  explofivum  fibras 
ultra  tonum  naturalem  difiendentem)  fre- 
quenti  erum  ofcitatione,  feu  motu  quodam 
convulfivo  mufculorum  maxillam  inferio- 
rem  deprimentium,  faepius  repetito  laborat 
et  tandem  frigore  lubito  per  totos  artus  dif- 
fufo  (quali  fymptomati  hyftericas  etiam 
lipothymicas  a  mera  fpirituum  ift-ofem. 
frequentur  obnoxias  videre  eft)  horrore 
item,  rigore,  motu  tremulo,  et  convulfivo 
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artuum,  lumbagine  a  motu  elaftico  fpiri- 
tuum  animalium  praeter  modum  agitato- 
rum  et  a  medulla  fpinali  in  mufculos  pro- 
pinquos  exploforum,  comate,  vigiliis, 
deliriis,  naufea,  vomitu,  aegrotatione 
univerfali,  quam  Ventriculus  cum  tunicis 
fuis  nerveis,  velut  commune  fenforium, 
prae  reliquis  partibus  fenlit,  aliifque  id 
genus  fy  mptomatis  qua?  fpirituum  offici- 
nam,  eorumque  canales  unice  afficere  de- 
prehenduntur,  etc.” 

The  author  afterwards  remarks  (I  pafs 
over  in  filence  what  he  fays  with  refpedl 
to  chronic  affections,  as  it  is  only  my 
bulinefs  at  prefent  to  fpeak  of  acute  dif- 
eafes),  that  contagious  effluvia  could  not 
inftantly  produce  any  alteration  in  the 
blood  without  the  intervention  of  the 
nerves,  that  many  difeafes  arife  from  the 
paffions  of  the  mind,  and  the  blood  is 
affeCted  in  them  by  the  influence  of  the 
fpirits,  and  that  although  there  may  exift 
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caufes  capable  of  altering  the  mafs  of  fluids, 
yet  it  is  always  true,  that  the  animal 
fpirits  are  the  immediate  principle  which 
forms  the  difeafe.  He  is  moreover  con¬ 
firmed  in  thefe  fentiments  on  finding, 
that  by  the  new  theory  he  can  explain  phe¬ 
nomena  which  were  impofiible  to  be  re- 
folved  by  the  obfcure  doctrines  of  the 
ancients.  The  ancients,  for  in  fiance,  ex¬ 
plained  by  fympathy,  the  vomiting  which 
follows  a  concuffion  of  the  brain,  as  ivell 
as  that  which  attends  nephritic  affedlions ; 
but  Morton  obferves,  that  in  order  to 
explain  thefe  accidents,  we  muft  admit  a 
continuity  or  connexion  of  the  whole 
body  with  the  brain.  With  the  fame  prin¬ 
ciple  he  explains  the  metaftafis  or  tranfla- 
tion  of  a  difeafe  from  one  part  to  another, 
which  is  obfervable  not  only  in  the  crifis 
of  fevers,  where  the  difeafe  quitting  one 
region  all  of  a  fudden  attacks  the  brain,  but 
likewife  in  peripneumony,  which  frequently 
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changes  into  angine  in  the  unfettled  rheu- 
matifm,  and  particularly  in  the  fpurious 
or  nervous,  in  which  the  difeafe  changes 
every  day  or  every  hour,  fometimes  even 
quicker  than  light,  and  palTes  from  one 
limb  to  another.  In  the  blood  all  the  fluids 
are  confounded,  united,  and  agitated  by 
a  quick  uninterrupted  motion,  and  after*' 
wards  are  equally  diftributed  by  innumer¬ 
able  veflels  to  every  part  of  the  machine, 
fo  that  it  is  not  poffibie  for  any  morbific 
matter  to  be  feparated  from  it,  with  fo 
much  rapidity,  and  be  afterwards  deter- 
mined  to  fome  particular  part.  This, 
however,  does  not  prevent  the  fpirits  when 
affedted  by  the  difeafe  being  carried  with 
a  certain  impetus,  firll  to  one  part  and 
then  to  another  alternately,  and  to  di fiend, 
vellicate,  throw  thefe  parts  into  fpafmo- 
dic  contractions,  and  produce  in  them  a 
tranfient  difeafed  affedtion. 

And  moreover  thefe  fpirits  determinate 
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the  mafs  of  blood  and  humours  which 
circulate  through  the  body,  and  imprefs 
upon  them  a  difeafed  character,  and  it  is 
in  this  way  that  metaftafes  take  place,  (Dq 
morb,  univerf.  tjcu t.r  a p p a r a t .  curat,  morb. 
uni  vers.)  f 

Morton 'Iikewife  makes  many  other  ju¬ 
dicious  reflections  in  the  courfe  of  the 
work  we  have  juft  quoted,  and  fubjoins 
feveral  others  in  his  Diftertation  de  Cortice 
Peruviano  atque  virtute  cjus  febrifuga,  It 
is  here  that  he  obferves,  that  poifons  a<5t 
immediately  upon  the  animal  fpirits  or 
principle  of  life,  and  that  at  thewery  in- 
ftant  the  poifon  is  fwallowed,  the  patient 
is  attacked  with  a  fever  of  the  malign 
kind,  and  other  diftrefling  complaints. 
And  he  Iikewife  obferves,  land  with  pro¬ 
priety,  that  the  adtion  of  topical  appli¬ 
cations  throws  much  light  upon  his  theory. 
“  Quantum  enkii  cerebrum  atque  genus 
hervofum  afficiiintur  ab  emplaftro  de  Gal- 
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bano  umbilicalieta  variis  odoramentis  foe- 
dis  aut  mofchatis  ut  in  hyftericis  videre  eft? 
Quantum  a  cataplafmate  ex  allio  plant  is 
pedum  applicato,  paucarum  horarum  fpa- 
tis,  natura  patitur,  ut  facile  cum  fuo 
damno  quivis  in  fe  ipfo  experiri  poteft  ? 
Quantum  denique  a  fuppedaneis,  pericar- 
piis,  veficatoriis,  epithematis,  cataplaf- 
matis,  atque  emplaftris  variis  curatio  fe- 
brium  promoveri  foleat  medicis  tyronibus 
fatis  notum  eft.  Num  autem  ab  hifce  ex¬ 
tends  m  a  flam  fanguinis  de  repente  mutatam 
atque  alteratam  effe  facile  quis  credat  ? 
Multo  clarius  mehercule  !  hujus  rei  ratio 
reddi  poteft  ab  effluviis  horum  remediorum 
exterius  applicatorum  tranfmiffis  per  poros 
cutis  ad  fpiritus  in  fibrillis  membranarum 
hofpitantes,  unde  fermentum  in  partibus 
nervofis  delitefcens  immediate,  fecundario 
vero  mafla  fanguinis  alterari  facile  poteft.” 


(1.  c.) 
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theory  upon  thefe  obfervations  of  Morton, 
with  this  difference,  that  they  rejedt  the 
depravation  of  the  animal  fpirlts  which 
this  phyfician  admitted,  and  inftead  of  it 
believe  that  miafmata  affedf  the  nerves 
alone,  and  not  their  fluid.  This  dodtrine 
Is  more  Ample,  more  conformable  with 
fadts,  and  with  the  recent  difeovery  of  the 
nature  of  the  nervous  fluid. 

All  medical  men,  however,  are  far  from 
being  convinced  that  the  impreflion  of 
miafmata  is  only  made  upon  the  nerves, 
and  there  are  many  who  ffill  retain  the 
errors  of  the  humoral  pathology.  If,  not- 
withffanding,  they  would  take  the  trouble 
of  examining  the  hiflory  of  difeafes,  they 
would  fqon  lay  afide  their  prejudices.  It 
would  be  the  greateft  poffible  gratification 
to  me  to  attempt  a  work  with  this  view, 
but  I  muff  not  flatter  myfelf  that  a  phyfi- 
eian  whofe  reputation  is  confined  within 
very  narrow  limits,  would  be  able  to  per- 
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fuade  or  make  many  profelytes  to  his  opi¬ 
nions.  I  will,  notwithstanding,  dare  to 
prefent  a  few  considerations  on  this  head, 
and  recommend  it  to  thofe  who  poffefs  re¬ 
putation,  genius,  and  a  fund  of  informa¬ 
tion,  to  give  to  the  public  a  detailed  and 
finifhed  feries  of  others.  A  work  of  this 
kind  would  be  particularly  ufeful,  and 
give  the  laft  blow  to  the  pernicious  fed:  of 
humoralifts. 

Difeafes  in  their  commencement  have 
not  any  proper  and  diftinguifhing  fymp- 
tom,  but  almoft  all  of  them  exhibit  a 
fimilar  appearance,  whence  it  happens  that 
a  phyfician  is  not  always  able  to  judge  of 
their  character  on  their  firft  attack. 

Certain  impreffions  made  upon  the 
nerves  of  different  organs,  and  by  differ- 
ent  caufes  are  frequently  followed;  by  the 
fame  effedls. 

The  powers  of  the  patient  are  commonly 
much  weakened  from  the  firft  attack,  but 
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fometimes  on  the  contrary  are  increafed, 
and  again  fometimes  are  preferved  alto¬ 
gether  as  in  the  natural  date. 

In  the  fmall-pox  it  frequently  happens 
that  fome  children  for  three  or  four  days 
before  the  appearance  of  the  fever  become 
lefs  gay  and  lively  than  common,  whiHl 
on  the  contrary,  others  of  a  more  lax  and 
phlegmatic  temperament  acquire  from 
the  difeafe,  a  vivacity,  cheer  f  nine  fs,  and 
every  improvement  of  complexion  beyond 
what  nature  had  originally  bellowed  upon 
them.  (Tiflot  de  la  petite  Verole.)  In 
the  epizootic  which  reigned  in  the  meri¬ 
dional  Provinces  of  France  in  the  year 
1774,  Yicq  d’Azyr  obferved  that  fome  of 
the  cattle  for  fome  time  previous  to  their 
being  attacked  with  this  difeafe,  were 
more  dull  and  feeble  than  ufual,  whilffc 
others  abandoned  themfeives  to  extraordi¬ 
nary  and  diforderly  actions,  as  in  gallop¬ 
ing,  leaping,  and  fcratching  the  ground 

with 
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with  their  feet.  And  in  the  following  year, 
feveral,  even  during  the  height  of  the  dif- 
order,  preferved  their  ftrength  in  fuch  a 
degree  as  to  attempt  to  attack  thofe  who 
approached  them. 

Some  inhabitants  of  Nimega  attacked 
with  the  plague,  immediately  loft  their 
ftrength,  and  became  incapable  of  moving, 
whilft  others  retained  their  powers  to  the 
very  moment  of  diftolution.  (Diemer- 
broeck  de  Perte,  1.  i,  cap.  3.) 

In  this  terrible  difeafe,  the  infedted  fre¬ 
quently  fall  vidlims  to  its  violence  in  the 
midft  of  their  ufual  occupations,  and  die 
in  the  ftreets,  churches,  &c. 

In  the  plague  which  committed  fuch 
horrible  ravages  at  Bruflels  in  the  year 
1  502,  people  died  whilft  eating  and  drink¬ 
ing  as  fuddenly  as  if  they  had  been  ftruck 
with  lightning.  During  the  plague  at 
Smyrna,  I  have  feen  unfortunate  wretches 
walking  in  the  ftreets  without  being  con- 

fcious 


[  27°  ] 

feious  of  their  being  difeafed,  whillf  a 
Certain  palenefs  of  the  face,  difordered 
look  of  the  eyes,  and  other  appearances 
difficult  to  defcribe,  announced  to  the 
by-dander  the  terrible  fate  which  awaited 
them. 

A  difeafe  does  not  always  prefen t  itfelf 
Under  the  fame  afpedt,  blit  is  capable  of 
alfuming  a  vaft  variety  of  forms.  This 
has  been  particularly  obferved  in  periodi¬ 
cal  fevers,  and  it  is  to  Morton  and  Torti 
that  the  medical  world  is  indebted  for  this 
important  truth. 

If  the  miafmata  which  catife  peri¬ 
odical  fever*  can  alfo  produce  the  cha¬ 
racters  of  continued  fever,  of  pleurifyy 
peripneumony,  confumption,  apoplexy, 
hemicrania,  vomiting,  cholera,  colic, 
diarrhoea,  general  or  partial  fpafms,  con¬ 
tusions,  of  pains  like  thofe  of  labour, 
of  rheumatifm,  &c.  it  is  fufficiently  evi¬ 
dent  that  the  mode  of  adtion  of  the  miaf¬ 
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mata  upon  the  nerves  is  fufficient  to  give 
rife  to  a  great  variety  of  accidents,  or  in 
other  words,  of  different  difeafes. 

We  have  already  obferved,  that  the  brain 
conffantly  re-adts,  and  that  a  great  variety 
of  changes  in  the  animal  economy  pro® 
ceeds  from,  this  re-adtion.  Hence  it  is 
natural  to  believe,  that  this  organ  does 
every  thing  in  difeafes. 

A  difeafe  frequently  changes  its  eha® 
radter  in  the  fame  individual,  either  fpon® 
taneoufly  or  by  fome  change  in  the  air, 
or  diforderly  condud  of  the  patient,  or 
fome  miflake  of  the  phyfician. 

Sydenham  fays,  that  it  is  difficult  to 
recognize  intermittent  fevers,  particularly 
autumnal  ones,  as  they  appear  like  eon® 
tinued  fevers,  and  one  can  fcarcely  difcover 
any  remiffion  in  them,  but  by  degrees  they 
perfedUy  intermit,  and  put  on  a  form  .en¬ 
tirely  agreeable  to  the  feafon  of  the  year. 
And  he  likewife  obferved,  that  fome** 
times  fevers  after  one  or  two  paroxyfms 
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tvhieh  were  fucceeded  by  a  complete  apy- 
rexia,  became  continued  as  in  the  epi¬ 
demic  in  London  An.  1678. 

It  is  particularly  in  autumn,  and  during 
great  heat  that  fevers  vary  their  type  and 
character.  This  proceeds  from  a  change 
which  the  conffitution  of  forne  individuals 
experiences  under  thefe  circum (lances,  and 
not  from  any  alteration  in  the  nature  of 
the  miafmata.  As  a  proof,  the  Peruvian 
bark  is  a  fpecific  for  a  quotidian  fever,  as 
well  as  for  a  tertian,  quartan,  or  thofe  of 
longer  periods,  and  in  continued  itfelf,  or 
other  difeafes  of  the  fame  clafs. 

What  we  have  faid  of  intermittents, 
may  alfobe  applied  to  other  acute  difeafes, 
which  take  on  different  forms  under  dif-s 
ferent  circumflances.  The  epidemic  fevers 
in  London  in  the  years  1667,  68,  and 
part  of  69,  were]  the  fame  difeafe  with- 
the  fmall-pox,  which  reigned  at  the  fame 
time,  and  both  gave  way  to  the  fame 
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remedies,  except  that  the  eruption  which 
took  place  in  the  latter  required  an  addi« 
tional  indication. 

The  diarrhoea  which  was  epidemic  in 
the  year  1668,  was  likewife  produced  by 
the  fame  caufe  as  the  fevers  and  the  fmall- 
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pox,  and  was  cured  by  the  fame  means, 
that  is,  by  blood-letting  and  the  refrige¬ 
rant  plan.  (Sydenham,  Variol.  regul.  & 
feb.  cont.  Ann.  1667,  68,  and  part  69.) 

Were  the  writers  upon  epidemics 
after  Sydenham  equally  well  acquainted 
with  the  genius  of  the  difeafes,  or  did  they 
adopt  his  practice  ?  By  no  means.  Their 
prejudices  refpe&ing  the  acrimony,  &c. 
of  the  fluids,  frequently  made  them  ftray 
from  the  path  of  truth,  and  led  them  into 
a  plan  which  proved  either  ufelefs,  dan¬ 
gerous,  or  fatal. 

Fevers  fometimes  lay  afide  their  own 
character  without  any  apparent  caufe,  and 
a  flu  me  a  new  form,  which  may  impofe 
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upon'thofe  who  have  not  a  fufficient  fhare  of 
judgment  and  experience.  Mr.  Attwood, 
aged  60,  who  lived  in  Cheapfide,  after 
having  had  the  fever  for  three  or  four  days 
appeared  to  be  better,  but  was  feized  al- 
raoft  inftantaneoufly  with  fpafms  of  the 
ftomach  and  inteftines,  vomitings  and  ex¬ 
traordinary  dejections  per  anum,  as  in  the 
cholera  morbus,  which  put  him  into  a 
hate  of  imminent  danger.  Some  medi¬ 
cines,  among#  which  was  liquid  lauda¬ 
num,  abated  the  violence  of  the  fymp- 
toms.  When  the  paroxyfm  was  over,  the 
phyfician  ordered  a  preparation  of  bark, 
with  a  view  to  prevent  a  new  attack,  and 
in  this  he  was  not  difappointed,  as  the 
cholera  never  again  returned,  but  the  dif- 
eafe  prefented  itfelf  under  the  form  of  a 
regular  tertian.  (Morton,  de  Protei  form, 
feb.  intermit.  Gen.  Hift.  7.) 

It  very  feldom  happens  that  a  periodical 
difeafe  changes  its  character  to  take  on  that 
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■of  an  intermittent  fever;  notwithftanding, 
there  are  fome  inftances  of  it,  and  I  will 
mention  one.  Mr,  Hamms,  who  lived  in 
Bull  and  Mouth-ftreet,  had  a  lancinating 
pain  in  the  right  hypochondrium,  with¬ 
out  fever,  cough,  or  any  other  mark  of 
difeafe.  The  urine  only  was  very  high- 
coloured,  which  induced  Morton  to  be¬ 
lieve  that  the  liver  was  affedted;  after¬ 
wards  a  variety  offymptoms  was  presented, 
as  difficulty  of  breathing,  fever,  diarrhoea, 
&c.  The  patient  had  already  taken  many 
medicines  without  effedt,  when  the  phy- 
lician  difcovered  he  was  miftaken  in  his 
idea  of  the  difeafe,  which  was  of  the 
intermittent  kind.  “  Hoc  fadto,”  fays 
Morton,  with  a  candour  which  does  him 
honour,  “  dodte  eft  argute  delirans  quippe 
falfa  principia  ponens  et  apparentibus 
fymptomatis  deceptus,  ajgram  febre,  vigi- 
liis,  deliriis,  ac  dolore  pene  confedtam  ad 
orci  fauces  duxeram,  donee  febre  quotidi- 
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anis,  ct  ftatis  periodicis  paroxyfmis  jam 
tandem  typum,  ac  genium  fuum  palam 
prodeunte,  fufpicatus  fum  fermentum  fe¬ 
brile  venenatum  delitefcens,  et  fpiritibus 
implicitum,  fymptomati  huic  dolorifico 
admodum  molefto,  anfam  praebu  ifTe.  Feb. 
Int.  genio.  Exerc.  1 ,  Hift.  xx. 

As  the  bark  after  the  developement  of 
the  difeafe  was  evidently  indicated,  fo  it 
was  prefcribed,  and  the  patient  recovered 
her  health. 

It  is  very  common  to  fee  intermitting 
degenerate  into  continued  fevers,  and  even 
of  a  malignant  and  dangerous  nature,  in 
confequence  of  fome  irregularity  on  the 
part  of  the  patient.  Purgatives  given  at 
an  improper  time,  diaphoretics  and  blood¬ 
lettings  when  they  are  not  indicated,  have 
the  fame  grievous  confequences.  With 
regard  to  ^blood-letting,  it  is  worthy  of 
remark,  that  if  blood  be  drawn  by  cup¬ 
ping  glafles,  the  evacuation  is  not  fo  hurt¬ 
ful 
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ful  as  when  made  by  a  large  vein  j  and 
that  it  is  fometimes  even  ufeful,as  has  been 
obferved  by  fome  practitioners,  among 
whom  we  may  count  Ramazzini.  An 
evacution  made  from  a  large  vein  is  fre¬ 
quently  followed  by  faintnefs  and  fwoon- 
ing,  fymptoms  which  announce  a  change 
in  the  nervous  fylfem,  and  which  does  not 
happen  when  the  blood  is  taken  from 
fmaller  veffels.  It  is  to  this  change  that 
the  bad  confequences  are  owing.  And 
this,  if  I  am  not  miftaken,  is  the  reafon 
why  perfons  who  have  been  attacked  by 
the  plague  in  certain  cafes,  have  expired 
immediately  after  having’  been  bled  in  the 
arm,  or  during  the  operation. 

But  thefe  diford ers  themfelves,  and  very 
adtive  medicines,  may  fometimes  give  rife 
to  fuch  a  favourable  revolution  in  the 
fyftem,  as  to  bring  back  the  aCtion  of 
health.  Many  perfons  are  in  this  way 
cured  of  periodical  fevers,  and  of  other 

T  3  difeafes, 


t  278  ] 

difeafes  ftill  more  terrible.  M.  Ab.  Elteis 
difcovering  that  he  had  a  peftilential  bubo, 
fwallowed  a  deception  of  tobacco,  which 
threw  him  into  an  agony,  and  fuch  lofs  of 
flrength,  as  to  bring  on  a  fwoon,  from 
which  it  was  thought  he  would  never  re¬ 
cover.  Sometime  after,  however,  he  came 
a  little  to  himfelf,  vomited  exceffively, 
and  had  afterwards  feveral  very  confider- 
able  evacuations  by  ftool.  He  was  put  to 
bed  in  fo  weak  a  ftate,  that  he  could  not 
move,  but  his  bubo  had  difappeared.  He 
drank  fome  hot  wine  with  fpice  in  it, 
flept  well,  and  fweated  much;  on  his 
awaking  he  drank  more  wine,  fell  afleep 
again,  and  in  the  morning  found  himfelf 
quite  recovered.  (Diemerbroeck  de  Pefle, 
Hift.  40.) 

Nappeltern  finding  himfelf  attacked 
with  the  plague,  went  into  a  convivial 
company  in  hopes  of  difpelling  his  appre- 
henfions,  and  getting  rid  of  his  complaint. 

Having 
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Having  drank  much,  and  being  heated 
by  the  wine,  he  was  feized  with  vomiting ; 
when  this  went  off,  he  rejoined  his  com¬ 
pany,  and  refumed  his  glafs.  Having 
drank  fo  much  wine  as  to  exhilarate 
him,  he  returned  home,  went  to  bed, 
fell  afleep  immediately,  fweat  in  his  lleep, 
and  in  the  morning  found  himfelf  very 
well,  having  neither  bubo  nor  any  other 
iymptom  of  the  plague.  (Loco  Citato. 
Hilt.  55.) 

In  the  cafes  juft  mentioned,  was  the 
miafmata  deftroyed  ?  I  do  not  fuppofe  it— 
a  miafmata  is  not  eafily  deftroyed.  Was 
it  then  difcharged  out  of  the  body  ?  This 
is  not  more  likely  than  the  former.  What 
idea  are  we  then  to  form  of  this  affair? 
The  condition  or  difeafed  ftate  of  the 
nervous  fyftem  is  changed,  and  the  mi- 
afma  can  no  longer  adt  upon  it.  This  idea 
is  not  folitary,  but  fupported  and  con¬ 
firmed  by  a  variety  of  fadts  and  obferva- 
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tions,  of  which  we  fhall  mention  a  few. 
Blows  on  the  head,  exceflive  fear,  violent 
fits  of  paffion,  have  frequently  cured  dan¬ 
gerous  and  obftinate  fevers.  The  great 
Fabius  (fays  Van  Swieten)  being  fent 
againft  the  Allobroges,  and  the  inhabitants 
of  Auvergne,  was  freed  from  a  quartan 
ague  by  his  attention  to  the  fword. 

Vicq  d’Azyr  relates  a  fa<S  which  is  not 
foreign  to  the  fubjedt.  An  ox  attacked  by 
the  epizootic,  which  exifted  in  France  in 
the  years  1774-5,  was  led  to  the  fide  of 
the  ditch  in  which  it  was  intended  to 
bury  him,  after  having  difpatched  him  by 
a  blow  on  the  head.  The  operator  being 
an  aukward  fellow,  ftruck  him  obliquely 
upon  the  fide  of  the  cranium  j  the  animal 
became  furious,  broke  the  rope  with 
which  he  was  fattened,  and  efcaped  im¬ 
mediate  death,  by  flying  into  a  neighbour¬ 
ing  foreft,  where  he  was  feen  fome  days 
after.  The  doctor  does  not  fay  whether 
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this  animal  died  or  recovered,  but  he  adds, 
that  he  faw  many  cafes  where  inefficient 
blows  had  been  given,  in  confequence  of 
which  difcharge  took  place  from  the  nof- 
trils,  and  they  got  well  of  a  difeafe  which 
was  confidered  as  incurable. 

It  is  well  known  that  an  emetic  fre¬ 
quently  cures  intermittents,  and  thefe  cures 
ought  certainly  not  to  be  attributed  to  an 
evacuation  of  depraved  humours  from  the 
ftomach,  for  it  is  not  there  that  the  mi- 
afma  exilts.  Morton,  fpeaking  of  the 
cures  of  fevers  effected  by  the  Vinum  Be- 
nedidtum,  attributes  them  rather  to  the 
orgafm  excited  in  the  animal  fpirit  during 
the  adtion  of  vomiting,  which  orgafm 
likewife  frequently  cures  other  nervous 
diforders. 

The  courfe  of  difeafes  in  general  is 
confined  within  certain  determinate  and 
fixed  limits.  Sydenham  having  made  this 
obfervation,  in  order  to  explain  it,  had 
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recourfe  to  the  effervefcence  of  the  blood, 
which,  in  his  opinion,  only  could  be  ef¬ 
fected  in  a  certain  fpace  of  time. 

It  is  not  to  the  fluids  that  the  exigence 
of  this  phenomenon  is  to  be  attributed, 
but  to  the  very  nature  of  the  nervous  fyf» 
tem.  If  we  pay  attention  to  the  affedions 
of  this  fyftem,  we  lhall  find  that  they 
obferve  almoft  always  an  order  and  re¬ 
gularity  in  their  periods,  and  we  lhall 
likewife  fee  that  many  of  the  operations  in 
the  healthy  animal  obferve  the  fame  laws. 
A  lingular  obfervation  is  made  by  Syden¬ 
ham,  which  is  not  at  all  favourable  to  his 
theory,  viz. — That  the  ufe  of  clyfiers  and 
cathartics  in  the  decline  of  continued  fe¬ 
ver,  has  fometimes  relieved  the  patient,  and 
produced  a  complete  apyrexia,  but  that  in  a 
day  or  two  the  fever  has  recurred  with  the 
fame  fet  of  fymptoms,  attending  its  firll 
attack,  and  its  progrefs  and  duration  were 
the  fame  with  the  firll.  “  Mud  porro  obfer- 
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vatu  dignum  eft,  quandoque  accidere,  ut 
seger  clyfterum,  aliorumque  catharticorum 
ufu  circa  declinationem  morbi  in  tempef- 
tive  prasfcriptorum  parum  alleviare  videa- 
tur,  imo  nonnunquam  apy rexia  omni  moda 
frui,  poft  diem  unum  alterumve  fentiens, 
non  tam  priftinam  febrem  vires  redinte- 
graftfe,  quam  novam  accendi,  rigor  nimi- 
rum  atque  horror  fubito  invadet,  quem 
mox  excipiet  calor  atque  febris,  idem 
ftadium  (nift  forfan  in  intermittentium 
claffem  fe  reponat)  decurfura,  quod  in 
praecedentibus  monftratum  fuit.  Cum  ita 
fe  res  habeat  nonaliter  tra&andus  eft  asger, 
quam  ft  antea  febre  non  decentus  fuiftet 
verum  quoad  res  agendas  calcata  jam  vefti- 
gia  repetenda ;  defpumatio  enim  quae 
caeptae  jam  ebullitioni  debetur  non  nift  prae- 
didti  temporis,  fcilicet  14  dierum  fpatio 
peragetur,  utcumque  moleftum  fuerit 
aegro,  a  praegrefto  morbo  fatis  jam  debili- 
tato,  eoufque  fanitatem  expedare.”  (Fe¬ 
bris  continua,  An.  1661,  62,  63,  64.) 
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If  the  effervefcence  had  been  carried 
almoft  to  its  term,  how  could  it  begin 
afrefh,  and  go  through  the  fame  courfe, 
was  to  produce  a  fever  in  every  refpeCt 
fimilar  to  that  which  preceded  it  ? 

This  cannot  be  conceived.  But  we  can 
conceive  that  the  nervous  fyftem  gave  rife  to 
this  reproduction,  becaufe  its  morbid  dif- 
pofition  ftill  exifted.  Suppofe  two  men, 
juft  recovered,  one  from  a  tertian  and  the 
other  from  a  quartan  ague,  be  expofed  to 
the  aCtion  of  intenfe  cold,  they  will  both 
of  them  be  again  taken  ill,  one  of  his  ter¬ 
tian  and  the  other  of  his  quartan.  Is  it 
not  evident  that  this  relapfe  is  owing  to 
the  difpofition  of  the  nervous  fyftem  ? 
Have  we  not  many  examples  of  this  nature 
in  nervous  difeafes  ?  An  impulfion  is  only 
wanted  to  produce  their  evolution. 

We  ftiali  here  obferve,  that  fevers  do 
nof  always  arife  from  miafma  or  conta¬ 
gion,  but  are  frequently  the  confequence 
of  a  violent  fhock,  Thefe  fevers  have 
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Hikewife  their  regular  periods  and  duration* 
Van  Swieten  gives  the  hiftory  of  a  girl, 
who,  when  in  perfect  health,  was  fright¬ 
ened  at  the  fight  of  a  fquirrel,  and  feized 
with  a  quartan  ague.  She  was  cured  of  it; 
but  by  feeing  a  dead  fquirrel  was  again 
attacked  by  a  return  of  it.  The  Abderites 
were  all  taken  ill  of  a  fever,  when  the 
celebrated  tragedian  Archelaus  reprefented 
the  fable  of  Andromeda,  and  all  were  re¬ 
covered  of  it  on  the  feventh  day. 

When  a  difeafe  ceafes  after  having  run 
through  its  ordinary  courfe,  it  does  not 
ceafe  becaufe  the  miafma  has  loft  its 
power,  but  becaufe  the  nervous  fyftem  is 
no  longer  fenfible  of  its  impreffion,  or 
becaufe  the  morbific  impreffion  made  upon 
the  brain  ceafes  of  itfelf.  This  propo- 
fition  may  be  confidered  a  confequence  of 
the  foregoing  fadts  and  cafes. 

That  a  convalefcent  retains  within  him 
the  feeds  of  the  diforder  from  which  he 

has 
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has  juft  recovered,  is  demonftrable  from  a 
well-known  fabt,  viz.  that  he  is  capable 
of  infebting  other  people  by  his  breath, 
fweat,  or  even  by  fimple  contabL  An¬ 
other  obfervation,  not  lefs  in  point,  is,  that 
perfons  lately  recovered  from  an  infectious 
difeafe,  may,  without  rilk  of  being  at¬ 
tacked  by  it  a  fecond  time,  live  with,  and 
attend  upon  others  ftill  labouring  under  its 
influence. 

Relapfes  are  in  general  owing  to  fome 
irregularity  in  the  patient’s  mode  of  life, 
or  to  fome  violent  affebtion  of  the  mind, 
and  happen  during  conyalefcence,  when 
the  nervous  fyftem  is  not  re-eftablifhed  in 
its  natural  ftate. 

When  the  fyftem  is  once  thoroughly  re- 
eftablifhed,  the  fame  difeafe  is  not  eafily 
reproduced.  Sometimes,  even  it  does  not 
again  attack  during  the  whole  courfe  of 
life,  having  left  the  living  folid  in  a  ftate 
incapable  of  receiving  any  impreflion  of 

this 
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this  kind.  The  fmall-pox,  meafles,  cy- 
nanche  parotidaea,  the  pian  in  the  human 
fubjedt,  and  the  ftrangles  in  horfes,  and 
diftempers  in  dogs,  are  fufficiently  illuftra- 
tive  of  this  fadt. 

Certain  difeafes  never  return  if  their 
firft  attack  be  violent,  or  if  they  do,  are 
of  a  much  milder  charadter.  This  is  par¬ 
ticularly  obfervable  of  the  plague.  Thu¬ 
cydides  fpeaking  of  that  which  reigned  in 
his  time,  fays,  “  verum  illi  praecipue  mo- 
rientium,  laborantium  que  miferabantur 
qui  ipli  evaferant,  quippe  id  jam  antea 
experti,  ac  de  fe  fecuri :  neque  enim  bis 
eundem  morbus  corripiebat,  ut  extingue- 
ret.”  (Lib.  2.) 

If  ever  they  experience  any  fmptom  of 
it,  it  is  in  the  enlargement  of  fome  lym¬ 
phatic  gland,  which,  notwithftanding,  is 
not  produdtive  of  any  ill  confequence,  and 
they  may  live  without  danger  or  apprehen- 
fion  in  a  country  where  the  plague  com¬ 
mits  the  mod  dreadful  depredations. 
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If  mlafmata  exercifed  their  deleterious 
power  upon  the  blood,  as  was  in  former 
times  generally  believed,  and  Hill  is  by  a 
few,  nothing  would  be  more  common 
than  relapfes. 

The  blood  is  only  a  condu&or  of  the 
miafmata,  and  thefe  only  ad  when  they 
find  a  favourable  difpofition  in  the  indivi¬ 
dual  j  and  as  in  every  individual  the  dif¬ 
pofition  is  not  the  fame,  fo  all  perfons  are 
not  equally  fubjed  to  feel  its  influence. 
Joab,  a  Jew,  who  pradifes  as  a  phyfician 
at  Smyrna,  has  never  been  attacked  with 
the  plague,  although  for  many  years  he  has 
treated  people  in  that  diforder. 

It  is  for  the  fame  reafon  that  fome  epi¬ 
demics  only  attack  perfons  of  certain 
temperaments,  or  certain  fpecies  of  ani¬ 
mals. 

Hippocrates  mentions  a  difeafe  which 
attacked  only  the  bond-men  and  maid- 
fervants,  and  fpared  entirely  the  nobles 
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and  free- men.  The  peftilential  fever  de- 
fcribed  by  John  Morelli,  exerted  its  vio¬ 
lence  again!!  the  nobles  and  upper  claffes 
of  citizens,  whilft  the  peafants  and  lower 
order  of  thofe  who  lived  in  towns,  efcaped. 

The  miliary  fever,  which  reigned  in 
Italy  in  the  year  1528,  only  feized  very 
few  old  people,  but  a  very  confiderable 
number  of  children  and  young  people  of 
roburt:  temperament,  fell  vidiims  to  its 
power;  (Fracaftor.) 

In  the  Roman  Hiftory  by  Dionyfius  Ha- 
ficarnaflus  (lib.  4.),  we  find  a  defcription 
of  a  plague  which  confined  itfelf  to  un¬ 
married  women.  In  the  year  1690,  an 
epidemic  tertian  fever  attacked  the  inhabi¬ 
tants  of  the  country  round  Modena,  in 
1 69 1  invaded  thofe  of  the  town,  and  in 
a  third  conftitution,  it  was  entirely  con¬ 
fined  to  the  citizens,  and  not  one  of  the 
Jews  in  the  city  experienced  any  attack  of 
it.  (Ramazzini,  Conft.  Epid.  Mut.) 

U  Do&or 
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Doctor  Kern  obferved  an  epidemic 
fcorbutic  affection,  which  fhewed  itfelf 
only  among  the  women.  (A.  N.  C.  Cent, 
p.  et  11  Obf.  c.  159.) 

Cardinal  Baronins  makes  mention  in 
his  Annals  of  an  epizootic  difeafe  which 
reigned  in  Europe  in  the  year  376,  and 
which  deftroyed  almoh:  all  the  herds  of 
horned  cattle.  Fracaftorius  likewife  fpeaks 
of  another  in  the  year  1514,  which  only 
attacked  horned  cattle.  From  the  hiftories 
of  every  age,  it  appears  that  horned  cattle 
are  more  fubjedt  to  epidemics  than  any 
other  kind.  Horfes  have  alfo  their  epide¬ 
mics.  Gregory,  of  Tours,  fpeaks  of  one 
which  committed  great  depredations  in  the 
Bourdelois  in  581.  (De  Mirac.  S.  Mart, 
lib.  iii.) 

Another  ravaged  the  horfes  in  the  army 
of  Arnoul  in  Lorraine.  (Ann.  Fuld.) 

Lane  ill  recounts  the  hiftory  of  one  which 
deftroyed  the  major  part  of  the  horfes  in 
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Italy,  1712.  (V.  Recherches,  par  M. 

Paulet,  which  contain  an  account  of  the 
different  epizootics  which  have  made  their 
appearance  in  Europe  at  different  periods.) 

Stegmann  fpeaks  of  an  epidemic  angina 
among  dogs,  and  of  another  conflitution 
which  proved  fatal  to  turkies,  hens,  pi¬ 
geons,  and  geefe.  (Obf.  169,  et  170.,) 
An  epizootic  itch  was  obferved  in  Wefl- 
phalia  in  the  year  1672,  which  only  af¬ 
fected  cats.  (Recherches  Hilt.  et  Phyf. 
fur  les  Maladies  ppizootiques,  par  M. 
Paulet,  t.  i.  p.  1 01.) 

M.  Adam  has  remarked,  that  the  fifhes 
in  the  river  Dive,  in  Normandy,  have  ex¬ 
perienced  three  feveral  attacks  of  an  epi¬ 
demic  fmce  the  year  1760.  (V.  Inftrudt, 

&  Obferv.  fur  les  Maladies  des  An.  Do- 
meftiques,  par  M.  M.  Chabert,  Flandrih, 
&  Huzard.)  It  would  be- an  endlefs  talk 
to  recite  all  the  hiftories  of  this  kind  with 
which  medical  writers  have  furnifhed  us. 

U  2  I  have 
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I  have  here  given  only  a  very  imperfcd 
account  of  difeafcs,  but  the  obfervations 
and  fads  contained  in  it  are  more  than  fuf- 
ficient  to  demonflrate  that  miafmata  only 
ad  upon  the  nerves,  and  that  the  feat  of 
all  acute  difeafes  is  in  this  fyfletn. 

Of  the  Secretions. 

The  power,  by  means  of  which  the 
different  organs  of  the  animal  body  fepa- 
rate  different  fubflances  from  the  mafs  of 
fliuds,  is  a  my  fiery  in  phyfiology. 

This  power,  whatever  it  may  be,  is 
regulated  and  governed  by  the  nerves. 
Every  nerve  pofTeffing  a  fpecific  fenfibility 
of  its  own,  is  only  excited  by  the  contad 
of  fubflances  which  are  in  relation  to  it. 

,  At  this  excitement  they  impel  into  adion 
the  machine  upon  which  they  are  ex¬ 
pended,  and  which  they  govern. 

Is  a  portion  of  the  nervous  eledricity  at 
this  moment  poured  into  the  fecretory 
veil'd s  ?  Can 
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Can  this  matter  be  the  caufe  of  the  at¬ 
traction  and  repulfion  which  muft  take 
place  in  thefe  operations  ? 

Do  the  fmells  and  flavours  of  the  fepa- 
rated  fluids,  or  animal  productions,  derive 
from  the  fame  principle  ? 

Some  obfervations  made  by  Abbe  Nollet 
and  Abbe  Vaflalli  upon  the  electricity  of 
animals,  and  the  ideas  of  Profefibr  Sauf- 
fure  on  the  nature  of  this  univerfal  agent, 
will  aflifl:  us  in  advancing  a  few  fteps  in 
thefe  enquiries;  but  as  they  require  much 
time,  and  new  experiments,  I  (hall  delay 
examining  them  till  another  time.  At 
prefent  I  fhall  only  relate  a  few  facts  re¬ 
flecting  the  influence  of  the  nerves  in  the 
mcchanifm  of  the  fecretions,  as  it  is  by 
this  that  we  are  to  become  acquainted 
with  the  qualities  of  the  fluid,  by  means 
of  which  the  nerves  maintain  their  empire. 

An  organ  of  fecretion  becomes  more 
active  when  it  is  affected  by  acrid  and 

U  3  ffimu- 


[  294  J 

Simulating  fubftances,  or  when  it  expe¬ 
riences  the  nervous  impreflion  in  any  other 
way.  Saline  matters  diffolved  and  applied 
to  the  nervous  papilla?  of  the  tongue  in- 
ereafe  the  fecretion  of  the  faliva.  Smoke 
and  certain  vapours  provoke  a  copious  flow 
of  tears;  a  greater  afflux  of  fluids  into 
the  inteftinal  canal  is  determined  by  ca¬ 
thartics;  fquills  folicit  and  augment  the 
adlion  of  the  kidnies.  The  mouth  of  an 
epicure  waters  at  the  flight  of  a  delicious 
morfel.  Fear  frequently  occafions  a  di¬ 
arrhoea.  In  a  fit  of  melancholy,  there  is  a 
great  fecretion  of  urine. 

It  frequently  happens,  that  on  one  fecre¬ 
tion  being  increafed,  another  or  feveral  at 
once  fuffer  a  diminution. 

In  a  colliquative  flux,  the  tongue  is 
parched,  the  perfpiration  and  urine  fcanty. 

Again,  fometimes  one  fecretion  or  feve¬ 
ral  are  fupprefled  or  fufpended  without  an 
increafe  of  any  other.  Opium,  under  cer¬ 
tain 
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tain  circumftances  and  certain  affedtions  of 
the  mind,  produce  this  effedt. 

Again,  the  fecretions  are  often  entirely- 
changed. 

Irritation  in  the  ftomach  induces  exan¬ 
thematous  affedtions  of  the  (kin. 

In  an  epileptic  fit,  the  fweat  became 
very  foetid.  (De  Haen.)  Pechlin  fays, 
that  he  had  a  maid-fervant,  who,  during 
her  menfes,  infedted  the  whole  houfe  with 
a  fmell  like  garlic.  “  Et  vero  funt,”  (fays 
he)  “  quae  cum  ita  afifedtae  fint,  peculiarem 
fundunt  et  olidam  atmofpheram  illo  indi- 
cio  cognofcendo,” 

But  there  is  not  an  inftance  of  fuch  an 
alteration  taking  place  in  any  of  the  fecre¬ 
tions  as  that  which  the  faliva  is  capable  of 
taking  on  in  an  inftant. 

In  the  Philofophical  Tranfadtions  there 
is  an  account  of  a  man,  who,  in  a  ftate  of 
defpair  from  having  loft  his  money  at  play* 
bit  himfelf  on  the  wrift,  and  died  hy- 

i 

drophobic. 
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Animals,  which  have  bitten  others  whilft 
in  a  fit  of  anger,  have  fometimes  com¬ 
municated  madnefs.  Hoffman  relates 
fome  obfervations  of  this  nature.  This 
great  phyfician  was  perfuaded,  that  violent 
affections  of  the  piind  could  create  true 
poifons. 

We  muft  notwithftanding  acknowledge, 
that  fometimes  a  fimple  wound  of  a  nerve 
has  excited  terrible  fymptoms,  which  have 
been  fucceeded  by  death.  Daily  practice 
furnifhes  us  with  inftances  of  this,  parti¬ 
cularly  in  the  tropical  climates,  where  con- 
tufions,  punCtured  and  lacerated  wounds 
produce  locked  jaw  and  death. 

Hipprocates  mentions  a  cafe  of  a  Captain 
of  a  veffel,  who  being  wounded  by  an  an¬ 
chor,  was  feized  with  convulfions  and 
opifthotonos,  which  terminated  in  death 
on  the  third  day.  But  1  am  not  acquainted 
with  any  cafe,  in  which  hydrophobia  has 
been  in  confequence  of  a  wound  or  other 
injury  inflicted  on  the  nerves. 

I  have 
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I  have  made  many  animals  fuffer  ex¬ 
treme  pain,  with  a  view  to  watch  the 
changes  the  faliva  would  undergo.  By 
laying  fome  of  this  faliva  on  a  wound  in 
another  animal,  I  could  never  produce  the 
hydrophobia,  but  the  wound  has  taken  on 
fuch  a  character,  as  to  convince  me  that 
the  faliva  was  of  a  poifonous  quality. 

Fifties,  by  nature  harmlefs,  when  very 
much  irritated,  have  feparated  a  faliva 
which  has  proved  mortal.  (Diarium  Eru- 
ditorum  virorum  Francof.  An.  1612.) 

The  power  the  nerves  have  over  the 
fecretions  being  admitted,  we  cannot  but 
acknowledge  the  exigence  of  a  fluid  in 
them,  which  muft  be  extremely  fubtle, 
and  extremely  rapid  in  its  motion,  to 
put  in  adtion  machines  of  fo  fine  and 
delicate  a  texture,  and  to  be  able,  iSht 
eculiy  to  change  the  fecretions  in  fuch  a 
way  as  to  create  a  poifon. 

Can  we  avoid  being  aware  of  the  qua¬ 
lities  of  electricity  in  this  fluid  ? 
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Plants,  it  may  be  laid,  have  likewife 
their  fecretions,  prepare  their  different 
juices,  and  notwithftanding  are  not  pro¬ 
vided  with  nerves  or  nervous  fluid.  The 
faculty  of  fecreting  would  then  feem  to  be 
inherent  in,  and  peculiar  to  their  veffelsj 
and  if  fo,  why  fhould  it  not  be  inherent 
in  the  veffels  of  animals  ? 

In  anfwer  to  this,  I  fhould  obferve,  that 
we  have  not  any  right  to  draw  conclufions 
from  things  we  do  not  know,  and  that  we 
can  only  reafon  from  known  fads.  We 
are  ignorant  of  the  ultimate  ftrudure  of 
plants,  their  fprings  and  mecbanifm,  and 
do  not  know  whether  they  have  or  have  not 
any  nerves  j  but  we  know  that  an  animal 
has  nerves,  and  their  influence  upon  the 
fecretory  organs  is  likewife  demonflrable. 

Some  phyfiologifts,  who  have  been  con¬ 
vinced  of  the  reality  of  this  influence,  have 
attributed  to  the  nerves  the  whole  procefs 
of  fecretion :  this  is  perhaps  carrying  it  too 
far.  We  mull  however  allow,  that  they 
do  much  in  it.  This 
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This  obfervation  is  far  from  being  un¬ 
productive  to  a  phyfician;  on  the  contrary, 
it  is  of  the  greateft  importance  to  him.  A 
phyfician,  who  has  not' any  information 
upon  this  head,  and  who  ihould  meet  with 
a  patient,  whofe  fweat  is  extremely  offen- 
five,  and  itools  liquid  and  and  putrid, 
would  pronounce,  with  a  confidence  which 
is  the  natural  refult  of  ignorance,  that  the 
mafs  of  fluids  has  a  tendency  to  putridity 
and  diffolution,  or  that  it  is  already  in  that 
Hate. 

If  the  fame  phyfician  were  to  vifit  a  man 
ill  of  a'  fever,  whofe  tongue  is  parched,  (kin 
dry,  urine  intenfely  high-coloured  and 
fparing,  he  would  give  it  as  his  opinion, 
that  there  obtained  an  inflammatory  dia- 
thefis  of  the  blood.  Thefe  falfe  principles 
will  regulate  and  direct  his  practice,  and. 
be  the  l'ource  of  fatal  confequences. 

If  he  ha.d  known  how  much  the  nerves 
are  capable  of  doing  with  the  fecretions, 

he 
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he  would  not  have  fuffered  himfelf  to  be 
impofed  upon  with  thefe  fymptoms,  nor 
would  he  have  committed  faults  which  too 
prove  irreparable. 

Let  us  not  however  lofe  fight  of  our 
phyfician.  He  happens  to  refide  in  a  large 
town  where  are  epidemic  intermittent  fe¬ 
vers.  As  he  unfortunately  enjoys  a  con- 
liderable  degree  of  reputation,  he  has  an 
opportunity  of  feeing  feveral  patients  in 
the  courfe  of  the  day,  amongft  whom, 
fome  are  affe&ed  with  fevers,  others  have 
not  any  fever,  but  are  diftreflfed  with  a  di¬ 
arrhoea,  and  others  have  an  itch  or  erup¬ 
tion  on  the  lkint  all  equally  epidemic. 

He  begins  by  vomiting  the  fever-patient, 
then  purges,  and  laftly,  though  late,  ad¬ 
min  ifters  the  Peruvian  bark,  and  he  gets 
well*  . 

A  fpurgative  is  the  firfl:  medicine  em¬ 
ployed  in  the  cafes  of  diarrhoea,  and  it  is 
repeated  according  as  circumftances  appear 

to 
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to  him  to  indicate  it.  He  afterwards  has 
recourfe  to  opium.  Opium  fails  of  pro¬ 
ducing  the  wifhed-for  effect.  He  then 
pafles  to  the  ufe  of  aftringents,  and  here 
too  he  is  difappointed.  In  fome  of  his 
patients,  the  diarrhoea  takes  on  the  cha¬ 
racter  of  dyfentery,  in  others  the  purging 
ceafes,  but  dropfy  fupervenes,  a'nd  his 
patients  die. 

Our  phyfician  employs  his  emetics  and 
purgatives  againft  the  itch,  and  to  them 
fucceed  mercurial  and  fulphur  inundtions. 
Some  of  the  patients  remain  in  the  fame 
ftate,  others  are  cured  of  the  itch,  and  arc 
attacked  with  intermittent  fevers,  and  thefe 
are  the  mod  fortunate ;  in  a  great  number  of 
others  the  vifeera  become  affeCfed,  and 
many  perifli. 

The  miafmata,  which  excited  the  inter¬ 
mittent  fevers,  likewife  gave  rife  to  the 
alvine  flux  and  cutaneous  eruptions,  by 
aCfing  upon  the  nerves  which  govern  the 

fecretion 
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fecretion  of  the  veffels,  which  open  in  the 
inteftines  and  in  the  {kin.  A  remedy, 
which  would  have  put  the  nerves  in  a  ftate 
not  to  be  fenfible  of  the  impreffions  of  the 
miafmata,  would  at  once  have  flopped 
both  the  diarrhoea  and  the  itch.  This 
remedy  would  have  been  the  quinquina, 
which  put  to  flight  the  fevers  occafioned 
by  the  fame  caufe  as  the  other  difeafes  juft: 
mentioned. 

The  phyfician  we  have  here  brought 
forward,  will  be  neither  more  judicious  or 
more  fortunate  in  his  treatment  of  thofe 
chronic  complaints,  which  are  generally 
attributed  to  an  acrimony  in  the  mafs  of 
fluids.  Being  perfuaded  that  it  is  the  blood, 
which  is  the  generator  and  fource  of  them, 
he  will  only  attempt  to  corred  the  fancied 
depravation  of  it. 

The  folidifts  have  declaimed  much 
againft  this  dodrine  and  pradice,  but  even 
amongft  thofe  who  have  moil  exerted 
fhemfelves  in  attempting  to  reform  the 
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fcience  of  medicine,  we  find  feveral  who 
have  retained  fpme  of  their  ancient  preju¬ 
dices,  and  talked  of  acrimony  in  the  blood, 
in  the  fame  way  as  it  was  fpoken  of  in  the 
old  fchool.  1  cannot  avoid  comparing 
thefe  phyficians  to  apoftates  in  religion, 
who  always  retain  fome  maxim  of  that  in 
which  they  were  educated. 

I  do  not  mean  to  deny  the  exiftence  of 
acrimony  altogether.  Acrimonies  exift, 
but  they  are  always  in  their  origin  the  re¬ 
fill  t  of  a  vitiated  fecretion — Analogy,  a 
great  number  of  fadts  and  obfervations 
ferve  as  a  bafis  for  this  opinion.  My  Eflay 
on  Chronic  Difeafes  (Saggio  fopra  diverfe 
Malattie  croniche — Edizione  di  Pavia,  An. 
1792)  has  this  principle  for  its  foundation. 
Thus  I  am  of  opinion,  that  in  phthifis 
pulmonalis,  the  lungs  themfelves  form  an 
acrimony  of  a  particular  kind ;  that  in  the 
rickets,  the  blood-veffels,  which  are  in¬ 
tended  to  nourifh  the  bones,  fecrete  a 
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menftruum  or  folvent  for  that  portioit 
which  conffitutes  their  bafls ;  that  the  fcro- 
phulous  acrimony  is  likewife  prepared  by 
the  lymphatic  glands  (Dr.  Cullen  is  like¬ 
wife  of  this  opinion,  although  at  firfl:  he 
fufpeCted  a  peculiar  acrimony  in  the  blood); 
that  all  the  fcrophulous  affections,  fuch  as 
the  taenia  capitis,  eruptions  in  the  fkin,  in¬ 
dolent  fwellings,  &c.  are  the  effects  of 
morbific  humour,  originally  elaborated  in 
the  lymphatic  fyftem,  provided  thefe  af¬ 
fections  are  not  hereditary  or  acquired  by 
way  of  contagion  ;  that  other  acrimo¬ 
nies  which  affeCt  the  fkin,  have  likewife 
their  origin  in  the  lymphatic  fyftem  j 
that  the  fpleen,  under  certain  circum- 
ftances,  fecretes  a  fluid  which  attacks  the 
gums,  or  produces  ulcers  on  the  fliins. 

Hippocrates  has  afferted,  that  thofe 
who  have  a  large  fpleen,  are  fubjeCt 
to  thefe  ulcers  if  they  had  not  any 

bleeding  or  foetor  of  the  breath.— - 
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Lienes  tumidi  fi  illis  non  veniant  fan- 
guinis  eruptiones  et  oris  graveolentia  defi- 
nunt  in  ulcera  prava  tibiarum  et  turpes 
cicatrices.” 

This  fame  obfervation  has  been  made 
afterwards  by  many  others,  but  no  phy- 
fician  till  now  imagined,  that  a  bad  fecre- 
tion  of  the  fpleen  was  the  caufe  of  that 
dillemper. 

This  fecretion  is  not  made  except  where 
this  vifcus  is  enlarged,  and,  as  Hippocrates 
properly  obferves,  fwollen. 

If  the  fpleen  is  enlarged  from  obftruc- 
tions,  fehirrofities,  tubercles,  or  abfcefles, 
then  there  is  not  any  fecretion,  and  we 
find,  under  thefe  circumftances,  the  patient 
has  not  the  fymptoms  which  we  have  at* 
tributed  to  it. 

Thefe  fymptoms  in  general  difappear 
when  an  evacuation  happens,  by  which 
alfo  the  fpleen  regains  its  former  bulk. 
They  do  not  likewife  make  their  appear¬ 
ance  if  the  evacuation  is  continual. 
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It  is  conftantly  obferved,  that  in  pro¬ 
portion  as  the  tumour  of  the  fpieen  di- 
minifhes  by  the  application  of  moxa  to  its 
region,  the  ulcers  on  the  legs  afiume  a 
more  healthy  afpedt,  take  on  a  difpofition 
to  (kin,  and  clofe  entirely  almoft  at  the 
moment  when  the  fpieen  refumes  its  natu¬ 
ral  Hate. 

What  I  have  now  taken  off  in  a  very 
curfory  manner  on  this  fubjedt,  is  demon- 
ftrated  in  my  Treatife  before  mentioned, 
by  appearances  on  diffedtion,  by  medical 
obfervations,  and  by  experience. 

After  the  theory  we  have  given  refpedt- 
ing  the  origin  of  acrimony,  we  muft  be 
convinced,  that  in  order  to  cure  the  difeafes 
which  arife  from  them,  we  rauft  change 
the  difpofition  of  the  fecretory  organs 
whofe  functions  are  deranged.  This  is  the 
method  adopted  by  the  folidifts,  pointed 
out  by  reafoning,  and  confirmed  by  ex¬ 
perience. 
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1 

Of  Nutrition. 

The  life  of  an  animal  depends  upon 
the  exercife  of  different  functions,  which 
phyfiologifls  have  agreed  to  call  vital,  na¬ 
tural,  and  animal.  Whilfl  thefe  Various 
proceffes  are  going  forwards,  the  body 
experiences  continual  Ioffes,  which  would 
foon  put  an  end  to  it  were  they  not  quickly 
repaired.  From  hence  arifes  a  neceffity  for 
food,  which  the  animal  feeks  with  eager- 
nefs,  being  impelled  to  it  at  firft  by  inftindt, 
and  afterwards  preffed  by  inftindt  and  a 
fenfation  of  pleafure. 

The -fub  fiances,  which  are  taken  in  as 
food,  undergo  two  great  proceffes,  which 
are  thofe  of  chylification  and  fanguification. 
When  they  are  by  thefe  means  once  ani. 
malized,  they  become  proper  for  nutrition. 

Nutrition  is  the  work  of  blood- Veffels. 
Their  number,  as  well  as  their  minutenefs, 
is  extreme,  and  the  power  by  which  they 
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feleCt  the  nutritive  matter  proper  for  every 
diftinCt  part  of  the  body  is  entirely  un¬ 
known. 

This  power  is  certainly  the  fame  as  that 
which  produces  the  fecretions,  and  like 
this  top  is  equally  under  the  dominion  of 
the  nerves. 

Although  this  dominion  is  not  denied, 
yet  it  will  not  be  fuperfluous  to  adduce 
fome  obfervations  on  this  purpofe. 

In  old  age,  when  the  nervous  energy  be- 

/ 

gins  to  grow  languid,  nutrition  is  fparing, 
the  mufcles  become  lax,  and  even  the 
bones  themfelves  diminifh  in  thicknefs 
and  length. 

A  perfon,  whofe  nervous  fyftem  is  af¬ 
fected  by  ftrong  paffions,  has  not  that 
degree  of  embonpoint,  which  is  the  ordi¬ 
nary  mark  of  tranquillity  of  the  mind. 
To  be  convinced  of  this,  we  have  only  to 
calf  our  eyes  upon  lovers,  mifers,  tyrants. 

Emaciation  fometimes  comes  on  in  a  very 

fliort 
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jfhort  time  in  nervous  dileafes. — But  per¬ 
haps  in  this  cafe  it  rather  arifes  from  an 
increafed  adtion  of  the  lymphatics;  and 
th:’s  appears  to  be  fomewhat  confirmed  by 
the  obfervation  of  Morgagni,  who  has 
fometimes  feen  in  the  hydrophobia  part  of 
the  body  of  the  patient  in  a  ftate  of  ema¬ 
ciation,  whilft  the  reft  retained  its  natural 
plumpnefs. 

A  young  man  of  my  acquaintance,  in 
whofe  family  the  phthifis  was  hereditary, 
in  confequence  of  a  fall  became  ill  of  this 
complaint.  The  wafting  of  his  body  was 
fo  rapid,  that  in  the  firft  days  of  the 
complaint  he  loft  his  hair,  which  muft  be 
confidered  as  very  extraordinary  at  fo  early 
a  period. 

I  am  convinced  that  in  the  true  phthifis 
the  nerves  have  not  their  ordinary  influ¬ 
ence  in  the  procefs  of  nutrition,  and  that 
from  hence  the  confumption  principally 
arifes.  In  confirmation  of  this,  let  us  re- 
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colled;  that  there  are  fome  fpecies  of'  , 
phthifis,  in  which  the  lungs  or  other  vifcera 
are  not  ulcerated  or  otherwife  difeafed,  and 
that  in  other  cafes,  although  the  lungs  are 
very  evidently  attacked,  and  hedic  fever 
prevails,  along  with  a  copious  fpitting  of 
purulent  matter,  yet  the  patients  preferve 
their  corpulence  to  the  laft.  We  may 
like  wife  farther  obferve,  that  the  paffions 
of  the  mind  develope  this  difeafe  in  fub- 
jeds  predifpofed  to  it,  and  that  they  ex- 
afperate  the  complaint  very  confiderably 
when  it  has  once  made  its  appearance: 
that  the  ftimuli  which  call  forth  the  ner¬ 
vous  power,  or  which  change  the  exifting 
-  difpofition  of  this  fyftem,  become  proper 
means  for  fufpending  the  progrefs  of 
phthifis,  and  fometimes  for  curing  it 
entirely:  Macinefs,  pregnancy,  wounds, 
and  eruptions  have  frequently  produced 


thofe  lingular  effeds.  Laftly,  it  has  been 
proved,  that  riding  on  horfeback,  an  adive 
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life,  good  food,  and  tonic  medicines  are 
the  means  beft  adapted  to  oppofe  the  at¬ 
tacks  of  this  terrible  difeafe. 

We  have  daily  examples  of  partial  con¬ 
sumptions,  where  there  is  not  any  doubt 
of  the  ftate  of  the  nerves  being  the  caufe. 
Thus  it  is  very  feldom,  that  a  paralytic 
limb  preferves  for  any  long  time  the  fame 
degree  of  plumpnefs  with  the  correfpond- 
ing  healthy  limb.  In  the  fciatica,  the  dif- 
eafed  extremity  waftes  very  much;  but  no 
fooner  does  nature  or  art  change  the  mor¬ 
bid  condition  of  the  fciatic  nerve,  but  the 
limb  regains  its  natural  mufcularity. 

Can  the  nerves  increafe  the  nutrition  of 
parts  under  certain  circum  fiances,  as  well 
as  contribute  to  diminifh  it  ?  This  is  cre¬ 
dible,  as  we  obferve,  that  in  long  continued 
intermittents,  when  the  addon  of  the  nerves 
is  determined  to  the  fpleen,  this  vifcus 
becomes  enlarged.  This  enlargement  of 
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the  fpleen  has  been  commonly  believed  to 
be  in  confequence  of  obftru&ions,  but 
DoCtor  Rezia,  ProfeiTor  in  the  Univerfity 
of  Pavia,  a  great  anatomift  and  phyfician, 
has  combated  this  erroneous  opinion,  in  a 

\  I 

differtation  publifhed  fome  years  ago. 

Nutrition  may  likewife  undergo  changes 
with  regard  to  the  quality  and  nature  of  the 
matter  feparated ;  as  for  inftance,  we  fre¬ 
quently  find  in  different  parts  of  the  body 
bony  productions,  fecreted  and  depofited  by 
the  blood-veflels.  (Vide  Haller,  Opufcul, 
Pathol.  Obf.  xlvii.)  In  the  hiflory  of 
Medical  Obfervations,  we  meet  with  fe- 
veral  inftances  of  the  hair  of  the  head  be¬ 
coming  grey  in  an  inftant,  on  hearing  very 
diff  re  fling  news. 

After  exruciating  pain,  the  bones  have 
been  known  to  become  foft  and  flexible, 
(Gagliardi,  Morgagni.)  The  enlargement 
and  caries  of  the  teeth  in  the  fciirvy,  are 

the 
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the  effedt  of  a  depravated  nutrition.  After 
the  work  of  Dodtor  Milman,  no  one  will 
have  the  hardinefs  to  affert,  that  this  ac¬ 
cident,  as  well  as  all  the  others  which 
accompany  the  fcurvy,  are  owing  to  an 
acrimony  in  the  blood.  It  has  been  de- 
monftrated  by  ingenious  phyficians,  that 
in  this  affedtion  there  exifts  an  atony  in 
all  the  fy idem,  and  that  this  is  the  caufe  of 
the  great  derangement  in  the  animal  eco¬ 
nomy  obfervable  under  thefe  circumftances. 
It  is  only  by  this  atony  or  defedt  of  nervous 
power,  that  the  veflels  of  the  teeth  pre¬ 
pare  a  fluid  which  has  the  property  of  de- 
flroying  their  organization. 

It  would  be  fuperfluous  to  employ  more 
time  on  the  influence  of  the  nerves  in 
nutrition,  as  it  appears  fo  very  obvious 
and  plain. 

If  it  were  now  to  be  a  iked  by  what 
means  the  nerves  adt,  \ye  could  only  re¬ 
peat 
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peat  what  has  been  faid  in  the  article  of 
fecretion,  viz. — That  they  aCt  by  means 
of  a  matter,  the  fubtilty  and  velocity  of 
which  are  exceeding  great,  and  that  this 
matter  can  only  be  electricity.  If,  inftead 
of  eleCtricity,  we  fhould  fubftitute  any 
other  known  agent,  we  ihould  have  to 
encounter  infurmountable  difficulties  in 
the  explanation  of  the  feveral  phenomena. 
If  any  one  ffiould  fuppofe  a  particular  fluid, 
we  ihould  aik  him  to  demonflrate  it.  It 
is  demonftrated,  he  might  anfwer,  by  its 
effeCts.  Let  him  then  analyfe  thefe  efteCts, 
and  he  will  difcover,  in  fpite  of  every  pre¬ 
judice,  the  exiftence  of  a  matter  identical 
with  electricity. 

In  the  foregoing  obfervations  I  have  en¬ 
deavoured  to  determine  both  the  quality  of 
the  nervous  fluid,  and  its  influence  in  the 
government  of  the  animal  economy  ;  thefe 
two  objeCts  appearing  to  me  as  the  bails 

of 
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of  phyfiology,  pathology,  and  the  practice 
of  medicine.  If  I  have  not  been  fo  happy 
as  to  have  fucceed  in  my  defign,  I  yet 
flatter  my  fell  this  Effay  will  be  found  to 
contain  fome  matters  of  ufe. 
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APPENDIX, 


jp^OTH  on  the  Continent  and  in  London, 
the  experiment  of  M.  Galvani  upon 
amputated  limbs  has  been  made  with  fuc- 
cefs.  I  repeated  it  at  the  London  Hofpital 
along  with  M.  Blizard,  F.  R.  S.  and  the 
following  is  briefly  what  we  obferved. 
Having  coated  the  nerve  of  an  amputated 
leg  with  tin-foil,  and  eftabliflied  a  commu¬ 
nication  between  the  coating  and  the  muf- 
cles  by  a  filver  conductor,  the  limb  did  not 
move.  The  contractions  of  the  mufcles 
were  very  ftrong  when  the  conductor 
touched  the  coating  and  the  naked  nerve. 

On 
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On  fubftituting  gold  or  filver  for  the  tin- 
foil,  and  making  ufe  of  the  fame  conduc¬ 
tor,  the  electricity  was  not  apparent.  Af¬ 
ter  having  excited  a  glafs  cylinder,  we 
brought  it  near  the  nerve,  but  it  did  not 
produce  any  change.  The  fame  happened 
with  a  ftick  of  fealing-wax.  When  half 
an  hour  had  elapfed,  the  limb  lolt  its 
vitality,  which  could  not  be  recalled  either 
by  immerfion  in  hot  or  cold  water,  nor 
was  even  a  torrent  of  electricity  directed 
againft  the  nerves  and  mufcles  themfelves 
capable  of  awakening  the  fmalleft  motion. 

The  life  of  the  nerve  in  the  part  which 
is  coated  is  preferved  much  longer  in  ani¬ 
mals  with  warm,  than  in  thofe  of  cold 
blood,  in  proportion  to  the  refpeCtive  du¬ 
ration  of  the  life  of  each  clafs.  Again, 
the  life  of  the  nerves  in  the  former  does  not 
perifli  by  fuch  flow  degrees  as  we  have  re¬ 
marked  in  the  latter,  as  in  frogs. 


If 
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If  we  take  two  prepared  frogs ,  one  coated* 
the  other  ferving  as  chain,  and  eftablilh  & 
communication  between  them  by  means 
of  a  metallic  conductor,  the  former  (I  have 
faid  in  the  courfe  of  my  work)  falls  into 
convulfions,  whilft  the  other  remains  mo® 
tionlefs.  On  making  new  trials,  I  find  this 
is  not  the  cafe.  The  frog  which  is  not 
coated  frequently  gives  Ihocks,  and  what 
appears  more  fingular,  fometimes  the  other 
remains  without  motion.  Several  other  cu¬ 
rious  accidents  I  have  met  with,  which  I 
lhall  communicate  as  foon  as  I  fhall  have 
collected  a  fufficient  number. 

In  a  letter  I  wrote  to  Dr.  Simmons, 
I  faid  that  electricity  has  probably  a  great 
ihare  in  the  production  of  animal  heat. 
The  following  reafons  induced  me  to  take 
up  this  idea. 

The  degrees  of  heat  do  not  always  cor- 
refpond  with  the  velocity  of  the  circulation. 

Animals 
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Animals  which  have  been  kept  a  long 
time  without  food,  retain  their  natural  tem¬ 
perature,  as  has  appeared  to  me  in  many 
experiments.  Their  pulfe  was  very  flow. 

Hyfterical  affedions  are  preceded  by  a 
chillinefs  or  cold ;  nor  does  the  heat  return  in 
general  until  the  fit  goes  off.  The  pulfe 
in  the  mean  time  is  in  its  natural  ftate. 
(Sydenham,  Diflert.  Epift.) 

In  a  fainting  fit,  the  heat  difappears  all 
at  once,  and  returns  almoft  inftantaneoufly 
when  the  patient  recovers. 

Paralytic  limbs  frequently  lofe  their  na¬ 
tural  heat,  although  the  circulation  is  as 
well  carried  on  in  them,  as  in  the  reft  of 
the  body.  (De  Haen.) 

Mr.  Hunter  relates  the  hiftory  of  a  gen¬ 
tleman,  who  was  taken  with  an  apoplexy, 

in  whom  the  whole  body  would  in  an  in- 

, 

ftant  become  extremely  cold  in  every  part, 
continue  fo  for  feme  time,  and  in  a  fliort 

time 
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time  become  extremely  hot.  Thefe  changes 
continued  for  feveral  hours  without  any 
marked  alteration  in  the  pulfe.  (Phil. 
Tranf.  A.  1775.) 

I  have  found  (fays  Doctor  Currie)  in 
certain  difeafes  greater  and  fuddener  vari¬ 
ations  than  any  mentioned,  from  the  ap¬ 
plication  of  cold,  very  gentle  in  degree, 
and  momentary  in  duration.  (Account  of 
the  remarkable  effects  of  a  Ihipwreck — 
Phil.  Tranf.  1792.) 

A  man,  whofe  body  is  in  evaporation, 
refills  cold  more  powerfully  when  a  blad¬ 
der  of  warm  water  is  applied  to  his  fto- 
mach.  For  this  beautiful  and  interefting 
obfervation,  we  are  alfo  indebted  to 
Doctor  Currie. 

The  power  of  refilling  cold,  or  of  gene¬ 
rating  heat,  increafes  confiderably  when  the 
nervous  fyllem  is  excited,  and  in  orgafm. 

As  in  almoft  all  the  phenomena  which 

have 


A 
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have  been  mentioned  refpedling  animl 
heat,  the  influence  of  the  nerves  is  very 
evident;  I  attribute  them  to  this  influence 

i 

fpr  want  of  any  other  more  fatisfadlory 
explanation.  But,  how  do  the  nerves 
exercife  this  influence,  if  it  is  not  by  means 
of  the  eledfricity  they  contain  ? 

Does  the  eledlricity  of  the  nerves  con¬ 
tribute  to  the  decompofition  of  the  air  in 
the  lungs  ? 

Is  this  eledlricity  itfelf  decompofed  ? 

Is  it  by  this  decompofition  that  the 
olood  is  fupplied  by  the  inflammable  prin¬ 
ciple  and  a  portion  of  fire?  To  experi¬ 
mental  phyficians  I  fubmit  the  folution  of 
thefe  queftions. 

For  my  own  part,  I  ftiall  undertake  a 
work  which  is  connedted  with  thefe  que¬ 
ries,  the  execution  of  which  requires  nei¬ 
ther  genius  nor  great  expence.  The  fol¬ 
lowing  is  the  outline  of  what  I  propofe. 

Y  I  fhall 
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J  Hiall  make  an  affemblage  of  the  mod 

remarkable  fadts  and  obfervations  with 

/ 

regard  to  the  alterations  of  animal  heat,, 
which  appear  to  militate  agaiuft  the  theories 
of  Doctors  Crawford  and  Vacca  Ber- 
linghieri, 

I  fliall  endeavour  to  calculate  at  different 
periods  the  heat  of  animals  deprived  of  all 
fuftenance;  and  at  the  fame  time  to  pro¬ 
cure  an  exadt  account  of  the  weight  of 
their  bodies. 

I  Hiall  make  ligatures  upon,  or  divide 
the  nerves  of  fome  limb  in  animals  with 
warm  blood,  in  order  to  afcertain  whether 
the  temperature  will  remain  the  fame  as  in 
the  reft  of  the  body. 

I  mean  afterwards  to  examine  what 
takes  place  in  poifoned  animals  at  the  be¬ 
ginning,  midft  and  clofe  of  their  fufferings. 

Laftly,  as  my  own  nervous  fyftem  is  pro¬ 
per  for  affording  fuch  circumftances  as  I 

am 
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am  in  fearch  of,  I  lhall  make  myfelf  the 
fubjedt  of  many  experiments. 

If  there  is  a  means  of  advancing  in  ani¬ 
mal  phylics,  it  is  certainly  by  that* of  ex¬ 
periment  j  but  we  mult  acknowledge  that 
this  field  has,  hitherto,  been  little  cultivated 
by  thofe  who  have  devoted  themfelves 
to  the  ftudy  of  the  human  body  and  of 
medicine. 


THE  END, 


E  R  R  A  T  A, 

Page  Line 

?35  9  for  Brouflbuet  read  Brouflfonet* 

146  4  and  5  for  common  fenfory,  read  nerves  and  brain. 

S  for  '^ffedled,  read  efFedled. 

173  19  after  the  word  here,  proceed  to  ready  the  objection. 
See,  page  174,  line  2. 

:17S  5  for  t^ie>  rea£I  their. 

—  7  dfter  afFedted,  add ,  Now  we  confider  the  fibres  as 

de&rical  organs  infulated  by  the  nerves. 

&  for  dedicated,  read  devoted  himfelf. 

187  15  for  Boeraahve  Praee£l.  read  Boerhaave  Praele<5h 

188  18  after  Newton,  add,  and  we  alfo  agree  to  it. 

594  14  for  lacrem,  mzj/hevem. 

195  17  for  acuter,  read  neuter. 

200  10  for  Languifh,  read  Langrilh. 

207  laft  line ,  dele  the  words**  in  oppofition  to  its  efforts 
to  reftrain  them.” 

241  5  for  referve,  read  refume. 

244  4  for  fenforium,  read  brain. 

2J3  17  for  carement,  read  recovery. 

- —  22  for  diftinguifli,  read  diminifii. 

2 54  1  for  charge,  read  change, 

256  11  fr  feel,  read  fenfation. 

269  6  for  Nimega,  read  Niraeguen. 

279  14  for  miafmata,  read  miafma, 

2^7  2  for  plan,  read  yaws. 

'299  7  dele  and. 

iL  17  for  obtained,  read  exified. 

2.5  .3  for  fucceed,  read  fuccccded, 
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